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Applications highlights for 1960—and what they portend : 





One of a series directed to IDEA-MEN 


How about a phenolie pump’? 


This is no dream; it’s being done. comes out of the mold the right size and shape. 

There are a great many fluids you can pump with A cubic inch of molded phenolic costs much less 
an impeller made of today’s phenolics. Oil. Soapy than what you’d normally allow for impeller 
water. Solvents. Liquids as hot as 300°F. Even mild material. 


acids and alkalies. If you haven’t looked at phenolics lately, now is 
Think about all the machining you save. There’s the time. Talk to your molder, or write us for our 
no balancing to do, less worrying about tolerances, four-page brochure, Durez 13856. 

smooth surface finish is molded in. The impeller 


DUREZ PLASTICS DIVISION Ye 


CHEMICALS 
HOOKER CHEMICAL CORPORATION, 1201 WALCK RD., NORTH TONAWANDA, N.Y. 
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The complete range of 


Catalin Plastics includes 
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fish fanciers..molded of STYRENE 


No mere rectangular utility of glass and steel, the new all-plastic aquarium by Wil-Nes* 

is a colorful, handsomely shaped delight to the homeowner's eye ...and it drastically cuts 

production costs, shipping weight and selling price. A single 334-lb. shot of rigid, crystal- 

clear Catalin Styrene molds the seamless, leakproof 9-gallon tank, with no corner posts to sd 
block vision. The 8-oz. base and 18-oz. reflector top of rugged Catalin High Impact Styrene > 
come in six colors to match any decor 


Lower weight and price, plus attractive appearance, make the aquarium a natural for 
the mail order field. It also has novel applications... for example, as a miniature indoor 
hothouse or a pilfer-proof, illuminated product display. 


Catalin’s complete range of thermoplastics offers manufacturers many opportunities for 
new-product developments and old-product improvements. Inquiries invited. 


* Manufactured by The Wil-Nes Corporation, 220 E. 134th St., New York, N. Y 


CATALIN CORPORATION OF AMERICA 
One Park Avenue, New York 16, N. Y. 
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leslar growing up (p. 39); New entrant in methac- 
rylate (p. 39); Monsanto’s new styrene copolymers 
(p. 41); Cementable Teflon (p. 41); Foreign price 
for polyethylene (p. 43); Polystyrene price scramble 
(p. 43); New produger of polyesters (p. 45) 


EDITORIAL 


The state of the industries 

Standby capacity will enable the plastics industries 
to respond immediately to demand growth. In the 
meantime creative selling efforts will be more im- 
portant than ever in the year ahead. 





GENERAL 


Plastics hold to record 

six billion pounds 
Bucking the general economic down-trend during 
1960, plastics production and consumption for the 
year maintained the high level reached in 1959 
Despite pressure on prices, the state of the industry 
is healthy and its prospects for the years ahead con- 
tinue to be bright 


Markets for materials 

How did the individual materials fare? What new ap- 
plications were developed? What markets hang in 
the balance? What new developments will affect the 
overall picture in 1961? Here, material by material, 
is an analysis in depth of the factors at work in plas- 
tics progress—markets, prices, new formulations, 
new companies, etc. Numerous graphs and tables 
give the picture at a glance. 

Polyethylene 

High-density PE increased by over 80%; conven- 


tional resins maintained 1959 figure. Considerable 
film expansion is foreseen. 


Polypropylene 

Capacity is expected to reach 300 million Ib. in ’61 
with consumption at less than 100 million. Eight 
producers are expected to be in the picture by '62 


Viny! chloride 91 
Good increases were recorded in film, sheeting, and 
coatings; but floor coverings grew only slightly. Ca- 
pacity will soon be 1.4 billion Ib., with current sales 
of around 800 million. 


Polystyrene re ere ee eee, 
Packaging applications showed phenomenal 
strength, picked up some of the poundage lost 
through reduced refrigerator production. Copoly- 
mers have started to move ahead briskly. 


Cellulosics concee FEB 
Market for molding and extrusion materials has 
leveled off, but blow molding holds promise for an 
upsurge in sales. 


Methacrylate ... 
Impact materials are continuing their steady growth; 
sirups are making progress in reinforced plastics. 
Otherwise market situation remained about same as 
for 1959. 


Nylon .. 

A 20¢/lb. price reduction is expected to lead to 
broadened market base, but came too late in the 
year to affect 1960 sales, which were slightly below 
the 1959 performance. 


Pi! ieawh aie d web kee eee 


After first full year of commercial production, the 
resin showed up in more than 400 applications. 


Polycarbonates vo ae 
Introduced in 1960, resin reached a 500,000-Ib. 
sales level at year end, new applications may bring 
it to 100 million by 1970. 

Fiuorocarbons : 

Three new resins were added during the year and 
new producers joined the field. 

Phenolics ecernccescosess FOO 
After good first half year molding powder sales fell 
off; but on balance the year was a fairly good one. 
Prices of both molding and industry resins went up. 
Reinforced plastics . en 
Motor transportation, aircraft, and missile applica- 
tions took up most of the slack resulting from the 
slump in the boat business. Expectations are for a 
500-600-million-Ib. RP market by 1965. 

Urea and melamine ... 

Sales ran close to 1959 levels. Chipboard resins 


were up, resins for plywood and dinnerware some- 
what down 


SPECIAL TABLES and GRAPHS: 


Price history of plastics materials ... 92 
Table gives prices for 22 materials, from the year 
they were introduced, through all changes, to the 
latest current quotation. 
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Products using plastics 

in large quantities ............ 102 
Total production of nine major industries using 
plastics heavily in their products. 


Cost table: paper, film, foils ....... 104 
Comparative tabulation, giving cost per pound, 
yield per pound, and costs per 1000 square inches. 


Cost table: plastics for 

molded containers ............ 106 
Cost per cubic inch, molding methods, base price 
per Ib. for the eleven major thermoplastic and 
thermoset molding materials. 


New developments ............. 158 
Door shipped in a PE bag (p. 158) . 
movable letters (p. 158) . . . Anti-corrosive coating 
(p. 158) . . . Foam-insulated panels (p. 162) 
Single-component epoxy encapsulation (p. 162) ... 
Phenolic-housed carpet cleaner (p. 162) . . . New 
look in reinforced plastics panels (p. 162). . . Poly- 
ethylene shelf lining (p. 162) . . . Decorative lami- 
nates (p. 165) . . . and, in brief, Teflon piston rings, 
RP speaker housing for outdoor movies, polyure- 
thane pads for carrier landings (p. 165). 


. Signs with 


ENGINEERING 

The machines for plastics ......... 119 
Six tables giving a complete listing of the number 
of injection, extrusion, compression, sheet-forming, 
and blow-molding machines sold in 1960. Addi- 
tional table gives total number of operable machines. 
Results of a survey to determine to which fields the 
various machines are going are included. 





1960 Engineering highlights ...... 123 
The most important published developments in plas- 
tics engineering have been selected from over 30 
United States and foreign periodicals, and are 
briefly summarized. Taken together they represent 
a complete status report on plastics engineering to 
date. The following areas are covered: 

Injection Molding 

Compression molding 

Blow molding 

Reinforced plastics 

Extrusion 

Sheet forming 

Some new techniques 

Design and applications 


TECHNICAL 


The year 1960 in review ......... 141 
A comprehensive review of all phases of the plastics 
industry, including space exploration, materials, 
processing, applications, properties, and standards. 
Over 500 references are cited. 





DEPARTMENTS 


New Machinery—fquipment ..... 
What it can do, how much it costs 


World-Wide Plastics Digest ...... 
Condensations of significant articles 
published in other magazines 





U. S. Plastics Patents ........... 
Issues on new materials, processes 


Manufacturers’ Data .......... 
Check-off postcard brings booklets gratis 


Companies... People .......... 
Promotions, appointments, relocations 


Classified Advertisements 


Index to Advertisers . 


aT eecnaeres 


Coming Up... 
The economics of large reinforced plastics struc- 
tures for industries handling corrosive materials 
is spelled out in detail in our February lead 
. How plastics processors and end-users can 
increase the visual appeal of their product 
through the use of fluorescent pigments 
The full design and production story of the 
first travel trailer with all-reinforced plastics 
body . . . New approach to traffic lane mark- 
ers . . . How manufacturers of plastics signs 
can produce two-color signs without paint 
Why nylon is showing up in small-appliance 
housings Engineering lead will give details 
on the first automatic molding technique for 
polystyrene foam. 
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CuMBERLAND 


The greatest variety of plastics granulating, pelletizing 
and dicing machines ever offered. Machines of 
advanced design for every need from laboratory 
models to the ultimate in size and capacity. 


Cumberland “Stair-Step” Dicing Machines 


For dicing the full range 
of thermoplastic materials. 

Cubes 4%” to 1” produced 
from plastic sheet or ribbon 
stock. Pellet sizes altered 
merely by changing knives. 
Cubing is done in one sever- 
ing operation with rotor 
knives cutting against one bed 
knife. 

All surfaces contacting plas- 
tic materials are of corrosion- 
resrstant metals. 

Three sizes of machines for 
stock widths 314”, 7”, and 14”. 


Cumberland Model 30 Granulator 


A large heavy-duty machine 
for extremely rugged work, 
offered in throat sizes 11”x30” 
and 16” x 30”. Optional num- 
ber of knives on rotor and 
optional type of knife mount- 
ings. Pivoted doors provide 
ready access to cutting cham- 
ber for easy cleaning and 
adjusting knives. Screen is 
readily removable. 

Frame and cutting chamber 
are of thick weldments with 
deep welds. Rotor and seal 
rings are heat treated and 
ground all over to provide 
tough, undamageable parts. 
Hardened surfaces preserve 
new appearance. 





Cumberland Pelletizing and Straight Feed 


Dicing Machines 


i) 


Lunt 


A full range of pelletizing 

machines with the following 
feed table widths: 
6", 14”, 17", 24”, 28” and 42”. 
Newly designed models to 
accommodate today’s high in- 
put speeds and high hourly 
capacities. 

Straight feed dicing ma- 
chines are modified pelletiz- 
ing machines known as the 
Cumberland Notched — Knife 
and Ratchet — Tooth Dicing 
Machines. They are less ex- 
pensive though more limited 
in application than the Cum- 
berland Stair-Step Dicer. 
These straight feed dicing 
machines have the same feed 
table widths as the pelletizers. 
They produce rectangles or 
cubes from extruded or milled 
sheet or ribbon stock. 


Five Improved Cumberland Large Throat 


Granulating Machines |... ssroat openings — 


7”x10", 814"x12”, 8'%”"x16", 
12”x16”, 12”x20” — designed 
for use beside the press or for 
central granulating machines. 

New knife design and slow 
rotor rpm provide better 
granulation, and at the same 
time yield quiet operation. 
Clean cutting is assured 
throughout the complete 
range of thermoplastic mate- 
rials from softest polyethyl- 
ene and vinyls to hard and 
tough nylon, Cycolac and 
Kralastic. 

Quality construction, rug- 
ged as all Cumberland ma- 
chines, is entirely of steel 
weldments. Advanced design 
leaves all working parts read- 
ily accessible for cleaning and 
adjustment of knives. 

Minimum floor space. End 
removable screens. 





Cumberland Laboratory and 
Pilot Plant Machines 


A new 6” Pelletizer 
A new 3'4” Stair-Step Dicer 
Granulating Machines O and 710 


Olt beslel-ywe-bete! 


ENGINEERING COMPANY, INC. 


DEPT 





- 


Direct factory engineering assistance available throughout North America from 
sales offices in Providence, New York, Cleveland, Chicago and Los Angeles. 


Outside North and South America — 


Cumberland New Extra Large Granulating 
Machines. 


Three new machines, throat sizes 18”x28”", 
18”x37”, and 20”x50” for bulky materials 
such as film, blow molded and vacuum 
formed items. 


BOX 216, PROVIDENCE 1, RHODE ISLAND 


Cumberland machines are manufactured and 


sold by our licensee BURTONWOOD ENGINEERING COMPANY, LTD., 
BURTONWOOD, WARRINGTON, LANCASHIRE, ENGLAND. 
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Remember! When you buy PLASTICS... 


SELLS 
CONVENIENCE! 


] / plastic supply centers 
coast-to-coast 





Cadco's 17 warehouses coast-to-coast 


mean shadow-close convenience 





Convenience is time-saved. Time is 


money. Cadco convenience saves you money 





Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 17 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 


Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also . . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene—Vinylite— 
Acetate —Mylar —Resins — Polystyrene—Butyrate 
— Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 


Invest in Cadco convenience today. 


17 Warehouses—Around the Corner, Around the Country 
Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 
Detroit 3, Michigan—15111 Second Ave. 

Chicago 4, Illinois—727 W. Lake St. Dallas 7, Texas—2546 Irving Bivd. 
Cleveland 13, Ohio—3333 Detroit Ave. Fort Worth 1, Texas—1400 Henderson 
Cincinnati 10, Ohio—1200 Walnut St. Houston, Texas—6426 Long Drive 
Milwaukee 2, Wisconsin—517 N. Broadway St. South San Francisco 2, Calif.—313 Corey Way 
Los Angeles 57, Calif.—2305 W. Beverly Bivd. indianapolis, Ind.—2505 E. Washington St. 
St. Lovis 3, Missouri—2111 Olive St. Akron 8, Ohio—206 E. Market St. 
Kansas City, Missouri— 1517 Grand Ave. A polis 2, ta—210 South 5th St. 
Grand Rapids, Michigon—301 5 S. Division Oakland 6, Colif.—949 E. 11th St. 








A ® CADILLAC PLASTIC and 
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Ovvision of Dayco Corporation (formerly Oayton Rubber) aa 15111 Second Ave. — Detroit . a Michigan 
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TOUGHER ON THE INSIDE, but casier to manufacture. These refrigerator 
linings are vacuum-formed from a single sheet of Abson, the new acrylo- 
nitrile-butadiene-styrene material from B.F.Goodrich Chemical with 
exceptional thermal-forming properties. Abson is tough and corrosion- 
resistant, is easy to process on standard molding, calendering and extruding 
equipment. Abson can be colored and formed into all sorts of shapes. 


NEW PLASTIC PIPE HANDLES STEAMING HOT WATER. 
This test shows some reasons why the top pipe (yellow) made 
of new hi-temp Geon vinyl will someday revolutionize the 
plumbing industry. It stays as straight and rigid as the 


Look at the ways your business 
can grow with plastics from BFGoodrich 


ON TINY HEELS, LADIES MAKE A BIG IMPRESSION. Even the most 
petite put terrific pressure on the small area of the tiny heels now in fashion 
These heels are made of new Estane urethane. Estane has excellent tough- 
ness against tearing and cutting and resistance to oil, ozone, and fuel 
qualities usually associated with thermosetting urethanes. Yet Estane can 
be processed by standard thermoplastic techniques 


DELIVERS THE SHOCK WITHOUT DAMAGE — to ir- 
self. This detonating wire is insulated with Geon vinyl to 
provide outstanding electrical insulation and resistance 
to abrasion (it is often pulled over sharp rocks), weather- 
ing or aging. Geon also makes possible the bright 
identifying color 
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copper pipe next to it, even though steaming hot water causes 
other types of plastic pipe (blue) to soften and droop. Test also shows 
the low heat transmission of hi-temp Geon. “Sweating” and heat 
loss are minimized. To illustrate, bar of soft metal on copper pipe 


is melting while identical bar on hi-temp Geon pipe remains solid 
What test doesn’t show: hi-temp Geon pipe is much lighter, less 
costly to install than metal pipe . . . and it can also be used to handle 
hot corrosive chemicals. 


HELPING YOUR BUSINESS is our business. Here is a sampling of 


the new ideas, new materials, and new ways of profiting from plastic 


Chemical Research 











NEW FASHION IN FURNITURE—the upholstery gets its smart 
new look from a new technique of making sheeting of Geon viny] 
Geon makes it tough, long-lasting and easy to clean. Here is 
another example of Geon versatility. Viko furniture is made by the 
Baumritter Corporation. 
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materials developed by B.F.Goodrich Chemical Company. For you they 
can mean better products, lower costs and often more ways of serving 


present markets, as well as opportunity to develop 
new markets. 

For more information about these applications of 
B.F.Goodrich Chemical materials — or information 
about commercial availabilities—write Dept. NF-1, 
B.F.Goodrich Chemical Company, 3135 Euclid Ave., 
Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 


B.EGoodrich 
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72 MILLION POUNDS PER YEAR 


... that’s the thru-put capacity of 
NRM extruders now used for blow molding 


Leading blow molders choose NRM Pacemaker extruders for use with 

all types of blow molding machines because they know that NRM’s 
rugged, dependable design and construction assure them round-the-clock 
production, without costly downtime. 


And, they know that NRM Pacemakers have the torque and thrust 
capacity ... the excellent compounding action required for successful 
extrusion of today’s blow molding materials. 


To assure yourself of the close control and consistent uniformity 
of extruded material so vital to production of high quality end product, 
with a minimum of profit-cutting rejects, specify NRM extruders 
for your blow molding applications. NRM offers you a complete standard 
line of extruders, in sizes ranging from 1 through 15 in., with barrel 
Write for Bulletin PM-100. lengths, screw types, heating, cooling and controls exactly 
Address Dept. MP-161, National matched to your requirements. And NRM extruders can be furnished 
Rubber Machinery Company, 47 on bases custom-built to meet the height requirements of any 
W. Exchange St., Akron 8, Ohio. blow molding machine. For details, call, wire or write NRM today. 
2215-A 


A: RRS cS 
acd ee ew NATIONAL RUBBER MACHINERY COMPANY 
60 Sg SENECA 


General Offices: 47 WEST EXCHANGE ST. e AKRON 8, OHIO 
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FORMABLE 


Seilon is unique in its versatility to meet your 





individual specifications of properties, 


gauges, sizes, colors and finishes. 


Seiberling Plastics Division is unique in its 


personalized service — competent and 


| experienced personnel are quickly available, 


always accessible for technical guidance 








in the selection of Seilon for your 


material problems. 


This unique combination of men and 


materials is yours for the asking. We will be 


glad to send you complete information on 
Seilon—or demonstrate our “on the spot” 


RIGID PVC 


Seilon CR—Type | 
Seilon Hi—Type Il 


ABS (Acrylonitrile, Butadiene, 


Styrene) 
Seilon S-3—Standard 


Seilon S-3 HT—High Heat 
Distortion 


Seilon S-3 FR—Flame Resistant 
Seilon S-3 Flex—Flexible 





A NAME YOU CAN 
TRUST IN PLASTICS 


44444444 
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personalized service, if you prefer. 


RIGID VINYL COPOLYMER 


Seilon VHI—High Impact 
Seilon LC—Normal Impact 


Seilon TTT—High Impact, 
High Heat Resistant 


POLYOLEFINS 


Seilon ETH—Regular 
Polyethylene 


Seilon ETH-R—High Density 
Polyethylene 


Seilon PRO—Polypropylene 


-------------------- 


PLASTICS DIVISION 


SEIBERLING RUBBER COMPANY 
Newcomerstown, Ohio « Phone: HYatt 8-8304 





BETTER COATED 
MATERIALS | 
BEGIN WITH 
DEPENDABLE 

BASE FABRICS 


\ 


Wovens, non-wovens and knits in cotton 
and synthetics for every coating application 


—backed by a century of experience in 
bs FIRST in Fabrics for industry/For Coated 
supplying fabrics to industry. Write for free Materials, High and Low Pressure Laminates 


illustrated booklet, “Fabrics Plus,” Dept. K-1. and Other Reinforced Plastic Products 
® 
WELLINGTON SEARS COMPANY, 111 WEST 40TH ST., W.Y. 18, MY. Akron + Atlanta + Boston + Chicage + Dallas + Detroit - Les Angeles - Philadelphia » San Francisce » ° 


xrivt 
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How a handful of “black pellets” 


can help you make better antistatic and conductive compounds 


_ This is Vulean XC-72 
the world’s most highly 
conductive carbon black! 
For makers of antistatic and conductive 
conveyor belting, tubing, specialty cable 
and wire compounds and other products 


requiring electrostatic discharge, this black 
offers special advantages that no manu- 





facturer will want to overlook: 
1) it adds higher conductivity at lower 
loadings 
2) it makes possible the development 
of new or improved antistatic and 
conductive compounds with proper- 
ties never before available 
Vulcan XC-72 is available in either fluffy 
or pelleted form for easy processing. Let 
us send you a free sample and complete 
technical literature. 


“Special Blacks Division MP 


| 
iC <<35* Bt CABOT CORPORATION 


125 HIGH STREET, BOSTON 10, MASSACHUSETTS 


Please send me ©) a free sample of Vulcan XC-72 and further information 
D Technical Bulletin RG-102 


, NAME 


| TITLE + 


COMPANY 


ADDRESS 
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Joe Foster, President, discusses bulk handling’s 
value to Foster Grant customers. 


‘“‘Here’s why a 
leading molder 
now buys 
Fosta’® Tuf-Flex 
in bulk,’’ says 
Joe Foster 


The reason —impressive over-all cost savings. auidiah, Gaver dik at Pol Plas x bale 
costs 1% cents less a pound than in multiwall bags. 


- 


Sperzel Company, a major manufacturer of plastic 
containers and plumbing fixtures, saves 11 cents 
per pound by bulk purchases of our polystyrene. 
Fosta®Tuf-Flex is delivered in sealed “Dri-Flo” 
cars instead of in the customary 50-pound bags. 


Also, Sperzel’s bulk-handling system — engineered 
by Foster Grant and patterned after the one we 
developed for our own operations—saves them 
another two to three cents per pound in handling 
costs. The Fosta®Tuf-Flex is blown by special cy- 
clones from the cars into six 150,000-pound-capac- 
ity outdoor storage silos—which free some 40,000 
square feet of in-plant space. From there, it’s 
pumped into the molding and extruding machines. 


The system is expected to pay for itself in less than 
18 months. Other advantages: friction in the pipes 
keeps the resin dry; increased capacity has opened 
new markets for the Sperzel Company. “4 is = 


. ABOVE: Saves on handling costs. Resin goes from 
If you use at least 200,000 pounds of resin a month, cars to silos to molding machines— automatically. 


you should be considering bulk handling now. And BELOW: Saves plant space. Outdoor storage silos 
when you start evaluating bulk handling, take = ie rene a 

advantage of our experience. We’ll be glad to coun- SS 

sel with you, and even demonstrate how you can YQ 

profit from a temporary set-up while your per- ’ 

manent system is being installed. 


Call us today, at KEystone 4-6511. Or write Foster 
Grant Company, Inc., Leominster, Mass. 


Your Partner in 


Plastics Progress FO 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., Inc., New York, N. Y 








tiny cyclones cased in plastic 


safeguard road monster's 


mighty engines 


Switch trom metal to molded plastic 
cuts cost...simplifies assembly...resists 
corrosion...prolongs life of Donaclione 


air cleaner. 


Severe dust concentrations encountered by many huge 
earth moving vehicles could ruin engines in a single day 
without efficient air cleaning equipment. 


To protect these engines, Donaldson Company, St. 
Paul, Minn., builds a dry type air cleaner. Plastic helix 
vanes and cyclone tubes in the cleaner produce violent 
whirlwinds that blast 98° of the dust particles from the 
air stream. Paper filter traps remaining dust. 
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Molding 
New Ideas 
Into 
Plastic 


Injection-molded polypropylene 
helix vanes that swirl dust from the 
air are force-fitted directly onto alu- 
minum tubes at the molding press. 


Ridges on lower 
cyclone tube snap 
air-tight on 

baffle plate. 


Cluster of vane 
and tube sub- 
assemblies in 
air cleaner. 


Original vanes and tubes were designed in metal; 
however, finishing costs were too high. So Minnesota 
Plastics was asked to mold a two-piece helix vane to fit the 
cyclone tube. Minnesota Plastics met the challenge. Going 
beyond the specifications, a one-piece helix vane and air 
tight cyclone tube were designed and found not only to be 
more functional, but reduced costs. 

Compared to original metallic models, costs of the new 
cyclone tube were slashed in half and helix vanes were cut 
about one-third. 


This is another example of the extra services, beyond 
molding plastics, that you can expect from Minnesota 
Plastics. If you are looking for fresh ideas to improve your 
products with plastic, write or wire Minnesota Plastics 


first. It could very well save you time, money and effort. 


PIONEER MANUFACTURER OF NEW PRODUCTS IN PLASTIC 
Minnesota Plastics Corporation 


45 EAST MARYLAND AVENUE, ST. PAUL, MINN. + TWX ST696 
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for plastic pipe 
production 
specify ROYLE 


#3 (3%” bore) Royle Spirod Extruder show- 
ing section of retractable Cooling Tank. 


Royle Pipe Haul-Off units 
are designed for trouble-free 
handling of rigid and semi- 
rigid pipe, in a range of sizes 
from 2” to 6” O.D. Features in- 
clude: pneumatically adjust- 
able gripping force, cushion 
tensioning on traction belts, 
rugged steel weldment con- 
struction to match high pull- 
ing capacities and height ad- 
justable stands. Speeds are 
synchronized with the Royle 
Extruder by a common con- 
trol panel. 


The new Royle Dual Coiler 
developed to coil flexible 
pipe or tubing. It features 
collapsible coiling heads, 
electric clutches for engag- 
ing heads, prewired opera- 
tor’s control station and con- 
stant torque drive. 


right down 
the line! 


if you produce plastic pipe — 
polyethylene, rigid or semi-rigid 
PVC, Kralastic, Cycolac, nylon, 
polypropylene or any other compound 
—choose Royle equipment. 


Now you can get Royle quality — 
Royle dependability — Royle per- 
formance along your entire pipe 
production line — from hopper to 
finished plastic pipe. Every unit you 
need can carry the famous Royle 
triangle — Extruders, Cooling Tanks, 
Pipe Haul-Offs and Coilers; as well 
as all necessary auxiliary equipment, 
including Control Panels, Dies and 
Cutting equipment. 


So, for customized Pipe and Profile 
Extrusion Systems — get engineered 
equipment — join the swing to 
Royle. 


As they have been since 1880 — Royle is first in Extruder development. 


JOHN ROYLE & SONS 


ROYLE 
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4 Essex Street, Paterson 3, N. J. 


Pioneered the Continuous Extrusion Process in 1880 


Home Office, V. M. Hovey, J. W. VanRiper, SHerwood 2-8262. Akron, Ohio, J. C. Clinefelter Co., 
Blackstone 3-9222. Downey, Cal., H. M. Royal, inc., TOpaz 1-0371. Londen, England, James Day 


(Machinery) Ltd., Hyde Park 2430-0456. Tokyo, Japan, Okura Trading Company, Ltd., (56) 2130-2149. 


is 





new STOKES high-capacity blow molder. 


.. with 


EXTRA-RUGGED 
CONSTRUCTION 
FOR ULTRA-STABLE PERFORMANCE 


Big news in blow molding! New Stokes Model 856 gives you the proved operating 
flexibility of dual-manifold design . . . plus dramatically increased capacity. 


You get 550 square inches of mold area on each platen... 13-inch stroke .. . 5 tons 
of clamp ... 28 inches of daylight with molds open. You can use a 2)4-inch or a 
larger 314-inch extruder... choose pneumatic or hydraulic action ... operate one 
or both mold stations manually, semi-automatically or automatically with continuous 
or intermittent extrusion. 


New platen guiding technique gives you precise mold alignment... new single- 
cylinder drive assures uniform closing rate for both molds. . . new photocell control 
provides greater safety. These are just a few of the features that enable the new 
Stokes Molder to pay off in more profitable production for you! 


Packaging Equipment Division 


FULL DETAILS ON REQUEST. 
ASK FOR BULLETIN 292 


F. J. STOKES CORPORATION - 5500 TABOR ROAD, PHILADELPHIA 20, PA 
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Gering! 
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You give your produét Form and Function! 
Quality is assured by teaming up with 
competitively priced Gering Thermoplastics. 
They perform as you specify—exact in color, 
flow and physical properties. Whatever 

your needs (including flame-retardant 
formulations), Gering offers a complete 
range of superior plastic compounds— 

for extrusion and injection molding! 


Write today for the cost-saving facts. 


Polyethylene - Polypropylene + Vinyl - G ee a | G 
Polystyrene + Styrene Copolymers + Acetate + Nylon + Acrylic + Butyrate 


GERING PLASTICS division of STUDEBAKER-PACKARD CORP. 
Cable Address: GERING TWX Cranford, N. J. 137 Kenilworth, N. J. 
Sales Offices: 5143 Diversey Ave.. Chicago 39, til. « 1115 Larchwood Rd., Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falis, Ohio * 103 Holden St., Holden, Mass. 


Interested in 


Blow Molding? 


MPM’s new “Diversamatic” twin-station is the fastest, most versatile unit available. 





You owe it to yourself to check the advanced design features of 
MPM'’s new “Diversamatic” blow-molding machine. 
Unique twin-station design lets you operate two identical or 
different molds at the same time. Once the machine is set up (easily 
done with manual controls), you switch over to automatic for high- 
speed, continuous operation. 
You can produce single or vertically strung multiple-cavity 
work in lengths of up to nearly three feet! Materials blown include 
low- and high-density polyethylene, polypropylene, high-impact 
styrene, nylon and other materials. 
The “Diversamatic” can be used with any extruder, domestic 
or foreign. If you wish, MPM will provide the complete unit, in- 
cluding extruder (see photo at right). Moreover, MPM will operate 
the unit for your inspection prior to shipment, then help you put 
it into operation in your plant. 
In addition to the “Diversamatic,” MPM manufactures a one- 
station, two-head machine, two-station machines with either four ; 
or eight heads, and a new six-station rotary machine. For informa- MPM COMPLETE PACKAGE UNST inchsdes an 


, : MPM extruder, “Diversamatic” twin-station blow- 
tion on any or all of these, just drop us a note. molding equipment, and the tooling, if desired. 


Miodern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 


MODERN PLASTICS 








links dependability and progress... 


RUBBER 


REGIONAL OFFICES: Akr 


“MMUEHLSTEIN << 


PLANTS & WAREHOUSES: Akron + 
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Here's news about Butyrate plastic... 


Duplex Butyrate sheet 
yields 2-color signs 
that by-pass usual 
decorating...the sheet 
itself provides the 
second color 


The versatility of Tenite Butyrate as a plastic 
material fer signs gains added recognition with 
the development of duplex sheet. By taking 
advantage of the ingenious construction of this 
new sheet, the creative sign designer and sign 
builder can produce 2-color effects without use 
of lacquers or inks. 

In essence, duplex Butyrate plastic sheet 
consists of a heavy layer of one color under a 
thin layer of a second color. The sheet is pro- 
duced by extruding and laminating one layer 
of colored plastic directly upon another layer 
of a different contrasting color. For example, a 
duplex sheet for forming a representative 4- 
by 6-foot sign panel might have a heavy layer 


Duplex Butyrate sheet consists of a single thickness 
with thick and thin layers of Butyrate in two differ- 
ent colors, 


0.090-inch thick and a thin layer 0.010-inch thick. 

After the sheet has been formed into a sign 
panel or element, with the thin layer on the 
appearance side, the color of the heavy layer 
may be quickly exposed by sanding away the 
thin layer from the raised surfaces of the sign 
face. The choice of color combinations will be 
determined by the effects desired, the specific 
application, the use (or the non-use) of back- 
lighting, and the esthetic preference of the in- 
dividual sign designer. 

For information on availability of duplex 
Butyrate sheet, write to the Plastics Division, 
EASTMAN CHEMICAL Propucts, INnc., KINGSPORT, 
TENNESSEE, or to the sales office nearest you. 


Duplex sheet is formed in the same manner 
as regular Butyrate sheet for signs. 


After forming, the thin layer of color is 


sanded away from certain raised areas to 
expose the second color underneath. 


TENITE 


BUTYRAT E 


an Eastman plastic * 





G. W. KENY, President 
ca. Columbus Plastics Products, Inc. 
. Columbus, Ohio 


“Our selection of injection molding machines allows little 
margin for error. As both manufacturer and distributor for 
Lustro-Ware plastic houseware items we make sure that the 
machines we buy have the rugged qualities to withstand our 
24-hour production schedule. We have standardized on 
H-P-Ms for the past several years and now have 26 of them. 
They have proved most satisfactory through the years.” 


125 MILLION PLASTIC PARTS PER YEAR 


The new 28 oz. preplasticizer, illustrated, is just one 

of many new H-P-Ms that Columbus Plastics rely 

. on to meet its tremendous molding schedule. In some 

Progress in cases, production has been increased by 40% with 
Plastics by these new units. Last year this company molded in 
excess of 125 million plastic houseware parts. Only 

A MOLDER injection machines that can “take it” fit this kind 


ON THE of production. 
MOVE 


a 


If you’re “moving” in the new market for plas- 
tics, why not insure your production potential with 
dependable H-P-M machines? Call H-P-M, today. 


H-P-M 
DIVISION 
Koehring Company 


Mount Gilead, Ohio, U.S.A. 
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Cast Stellite V-port dis 








: A. Replaceable lapped seats 
250 psi, 2-way 
Y2 to 2 in. NPT 


K-Monel seat ring with 
welded Stellite face 


Sinclair-Collins’ V-port valves offer a solution to your 
temperature or pressure modulation problems. Designed 
for instrument actuation, they offer variable 


, metering to provide extremely accurate and 
i for precise control of consistent control of media flow rates. 
Highest quality materials and Sinclair-Collins’ precision 


manufacturing methods assure long, reliable service life, 
pressure or temperature r 


with minimum maintenance downtime. Stainless 
steel trim resists corrosion . . . Stellited seat ring 
steam hot or cold and port disc resists wire drawing and cutting. 
“= ’ Find out how S-C V-port valves can 
° meet your control needs . . . a call to your 
raw water service near-by Sinclair-Collins Field engineer will bring 
— prompt application engineering recommendations. 


For more information write for free Bulletin SC-59. Address: 
Sinclair-Collins Valve Company, Akron 9, Ohio, Dept. MP-161 





The SINCLAIR-COLLINS VALVE Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 11, OHIO 
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IF PHENOLICS CAN DO IT, PLENCO CAN PROVIDE IT, AND DOES...FOR POLAROID LAND CAMERA 


COUNT TEN... THERE’S YOUR FINISHED POLAROID LAND PRINT 


Sharp and clear. Exposure-perfect. A ten-second 
miracle of picture-taking and picture-making 
automaticity that begins the instant the shutter 
snaps. PLENCO’S contribution is in the picture 
roll holder used in this astonishing Polaroid 
Electric Eye Camera Model 900, as well as in 
other cameras produced by Polaroid Corporation, 
Cambridge, Mass. The holder is made with 


Plenco 466 Phenolic Molding Compound, and 
the application here is rather an exacting one in 
that very close dimensional tolerances and free- 
dom from warpage are required. We’re pleased 
that Plenco continues to measure up to industry’s 
highest engineering standards. We’re confident 
that Plenco molding compounds, ready-made or 
custom-formulated, can measure up to yours. 


PHENOLIC 
MOLDING 


PLASTICS ENGINEERING COMPANY siesovcan, wisconsin 


Serving the plastics industry in the manufacture of high grade phenolic molding compounds, industrial resins and coating resins. 


4 
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Paper...for fast starts on cold days 


Battery makers, dreaming 
of shipping wet batteries 
dry, needed a new kind of 
plate separator. Electric 
Autolite Co. turned to 
paper ...and to Riegel. 
After many trials, our re- 
searchers came up with a 
resin-impregnated paper 
endowed with just the right 
porosity, electrical and 
chemical properties. 
Autolite converts it into 
dimensionally accurate, 
ribbed battery separators at 
low cost. 
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NO SHRINKING VIOLETS 


Rubber plates for high 
speed printing are cast in 
molds made by pressing 
plastic-impregnated paper 
against master engravings. 
Shrinkage and warpage 
were serious problems. 
Wood Flong Corporation, 
leading matrix maker, 
asked Riegel to search for 
an answer. Result: A new 
paper product called 
“Thermomat®” . . . ex- 
tremely rigid, coated with 
special plastic, calendered 
to precise caliper. Handles 
fine color printing. 


‘Riegel 


in this printing 


TECHNICAL 


Next to adhesives... 
use Riegelease paper 





In selecting releasing 
papers for pressure-sensi- 
tive adhesives you'll find 
every adhesive is different 
... Varying with the base 
materials to which it is ap- 
plied, as well as the process 
and type of coater used. 
Riegelease papers are made 
in many weights, with a 
variety of coatings one or 
two sides, colored papers 
and printed if desired. Ask 
for Riegelease Selector 


Rocket-Age Dictation... 
10,000 digits a minute! 


TAPFERS 


| OR: 


Mountains of data radioed 
by rockets in flight are cap- 
tured photo-electrically on 
tape made of Riegel paper 
with unique physical, 
chemical and electrical 
properties. Tape is charged 
with static in form of 
image. This electrostatic 
“printing” is developed by 
dusting with powder, which 
clings only to charged 
areas. Image is “fixed” by 
heating paper’s coating, 
fusing powder in position. 
It’s all done in a wink! 


write to: TECHNICAL ADVISORY SERVICE 
Riegel Paper Corporation, Box 250, New York 16, N. Y. 


INDUSTRY 
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Designer and manufacturer of actuator: Emson Research, Inc., Bridgeport, Conn. « Molder of cap and case: Watertown Mfg. Co., Watertown, Conn. 


Schering Corporation chooses SUPER DYLAN“ 


aerosol “‘metering”’ containers 


To provide a shatter-proof case for Schering Corporation’s Diloderm Foam, the package designer selected SuPER 
Dy an high-density polyethylene, a Koppers plastic. When you press the actuator cap on this tough Super DyLaN 
aerosol case, a concealed Emson metered valve* automatically releases the correct amount of dermotologic foam. 

SuPer DyLAN is strong, lightweight, non-corrosive, and chemically inert. It has low permeability, and good heat 
and dimensional stability. SupER DyLAaN also has a smooth, glossy finish . . . it makes a better-looking package and 
it keeps costs down. 

SuPER DYLAN can also give your product a better package at lower cost. Write for more information on SuPER 
DYLAN and its applications. Koppers Company, Inc., Plastics Division, Dept. 1103, Pittsburgh 19, Pennsylvania. 


Koppers also makes these other fine plastics for packaging: DyLENE® polystyrene, DyLAN® polyethylene and Dyire® 
expandable polystyrene. 


"Me. U. 5 Fb Of, Bacon Brcepi, Bs KOPPERS PLASTICS S, 


JANUARY 1961 25 








HARSHAW VINYL STABILIZER 


‘s Sh 


The New Standard for PLASTISOLS-ORGANOSOLS 


NEW PERFORMANCE «- NEW ECONOMY 
HEAT & LIGHT STABILITY « VISCOSITY & SHELF LIFE « AIR RELEASE 
SULPHUR-STAIN RESISTANCE *« UNIVERSAL APPLICATION ¢ FIELD PROVEN 





WRITE FOR SAMPLES, 


INFORMATION THE HARSHAW CHEMICAL COMPANY 
ARSHAW 1945 E. 97th STREET, CLEVELAND 6, OHIO 


AND AcoPY OF = | I 
“MARONAN iNT. ag CHICAGO «+ CINCINNATI + CLEVELAND + DETROIT + HASTINGS-ON-HUDSON, N.Y. 
HOUSTON «+ LOS ANGELES «+ PHILADELPHIA + PITTSBURGH 
STABILIZER SERVICE” — — 
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STERLING 


... AMERICA'S FASTEST GROWING EXTRUDER MANUFACTURER 


Makers of a full range of Extruding equipment for 


a 
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BLOW MOLDING, FILM AND SHEETING, COMPOUNDING, 
LAMINATING, WIRE COATING AND CUSTOM EXTRUSION: 


Only Sterling — America’s fastest growing extruder manufacturer — pro- 
vides aii of these benefits and services: 


Extruders with advanced design and rugged construction, offering un- 
matched performance. 


Exclusive engineering features, such as Sterling’s improved floating thrust 
bearing and screw, which give our extruders the highest output available, 


Sizes from 142” through 8” with L/D ratios of 21:1, 24:1 and 30:1. 


Complete auxiliary equipment — dies, cooling baths, take-ups, pelletizers, 
etc. — and packaged installations for every extrusion requirement. 


Consulting conferences with an ownership-management group who are 
veterans in the extrusion machinery business. 


WRITE TODAY, Outlining your special needs... 


STERLING EXTRUDERS— 


Designed by plastics men for plastics men” 


1537 West Elizabeth Avenue - Linden, New Jersey - WAbash 5-3908 





IS CRITICAL... 


...consu/t WESTCHESTER — compounders of 
polyolefin colors and special formulations 


WHEN YOU CONSULT WESTCHESTER on polyolefin or color formulating prob- 


lems . . . you receive information founded on 14 years of service to injection and blow 


molding companies, extruders and resin suppliers. The Westchester experience that 
you draw on... was gained by successfully formulating over 4000 different commercial 
color concentrates and pre-mixed color blends. 


If you have a problem involving polyolefin colors or special formulations . . . a West- 
chester recommendation of experience may provide the right answer. Write now for 


complete information, 


The new FDA certified Westchester colors are now available. Approved for food, drug and cosmetic 
packaging — These colors are supplied with a registration number, attesting FDA approval of the pigments | 


WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVE. @ MAMARONECK, N. Y. @ Owens 8-7410 
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well make 
the press 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 


design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 


Write now for your copies of our descriptive bulletins on Erie Foundry if 
hydraulic presses for rubber and plastics. ' S 


Hydraulic Press Division 


ERIE FOUNDRY co. ERIE 9. PA. THE GREATEST NAME IN 


FORGING SINCE 1695 
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FEMCO VERTICAL 
MULTI-CUT MACHINE 


FEMCO HORIZONTAL 
MULTI-CUT MACHINE 


FEMCO’S New Multi-Cut Machines Can Reduce 
Foam Fabricating Costs As Much As 50%! 


GREATLY REDUCE SCRAP LOSS! 


Producing more, doing it faster, and at less cost is 
the big job facing distributors and fabricators of syn- 
thetic foams. Today, fabricators and distributors must 
sell approximately 2/2 times as much synthetic foam 
as they formerly did foam rubber to maintain the 
same dollar volume of business. 


To do this requires equipment that will perform as 
many cutting and fabricating steps in one operation 
as possible. FEMCO’s new Vertical and Horizontal 
Multi-Cut Machines do just that. 


In developing its Vertical and Horizontal Multi-Cut 
Machines, FEMCO has provided distributors and fabri- 
cators with two unique and relatively inexpensive 
pieces of equipment that will cut slabs of flexible or 
rigid foams into sheets or blocks of predetermined 
length, width and thickness in a minimum of time and 
with a minimum of handling. 


One distributor now using a FEMCO Vertical Multi-Cut 
Machine reports an actual 50% reduction in fabricat- 
ing costs. You probably can save that much, too! 


On the Multi-Cut Machines, cutting is done by hot wire. 
The vertical Machine makes 18 vertical cuts in two 
directions simultaneously and will handle slabs of 
foam up to 77” x 108” x 48” thick. The Horizontal 
Unit will make 18 horizontal cuts in two directions 
simultaneously and can handle stock 69” x 36” and 
up to 20 feet in length if idler conveyors are added. 


LLS ENGINEERING 
AND MACHINE CO. 


Both machines are extremely accurate since stock being 
cut is not under compression. They are preset and 
require no adjustments between cuts, eliminating any 
chance of operator error. Cutting wires on the Hori- 
zontal and Vertical Machines can be set at angles for 
cutting bolsters. 


Below are the results of a time study run on the Ver- 
tical Multi-Cut Machine. Compare it with your present 
production figures and see at once how effective the 
Multi-Cut Machine is in increasing production and 
lowering costs. 





TIME STUDY REPORT 


FEMCO HW 7450 Multi-Cut Machine (48” vertical travel) 

PRODUCT: Urethane foam furniture cushion. 

PRODUCT SIZE: Original Slabs 45” x 67” x 4” thick 
(Pre-Split) 

SIZE CUT: 22” x 21” x 4” thick. 

BREAKDOWN OF OPERATION—(one operator) 

*1—Place 12 four-inch slabs on 

loading table 120 seconds 

3 seconds 

150 seconds 
60 seconds 
4 seconds 


337 seconds 


2—Move table into cutting position 
3—Cutting time 

4—Remove cut cushions 

5—Move table back to load position 


72 cushions cut in 337 seconds = 4.7 seconds per 
cushion or 765 cushions per hour or 6,120 cushions per 
8-hour day. 


These production figures are subject to your efficiency 
standards. 








*Material could be pre-stacked accurately at splitter 
operation thereby reducing this handling time con- 
siderably. 


CUYAHOGA FALLS, 0 
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“On this quality truck body 


The 24/32 Oz. LESTER gives us 
33% more production than we expected!” 


| : 
ws Es “The new long-stroke 24/32-ounce Lester in our shop is mold- 
WRAY ing this toy truck body 33% faster than the mold was planned 
for,” says R. E. Roper of Delkay Plastics Corp. in Gardena, Calif. 


It’s a big part, weighing 224 ounces of linear polyethylene— 
including the sprue and runners—in a 3-plate mold. The pro- 
jected area is 216 sq. ins. with wall sections ranging from .062” 
to .125”...a tough job to fill and run steadily. Yet the Lester 
L-450-24/32 ounce machine takes it in stride and makes it a 
profitable job. 


As an added bonus, the patented Lester Mold Overload Com- 
pensator (two pressure molding system) reduced the weight of 
the part by more than 4 ounce, and reduced strain at the same 
time—important to the durability of this “sit-on” toy. 


The 24/32 ounce Lester, with its adjustable mold stroke of 8” 
to 30” and certified clamp of 450 
tons can handle those big jobs 
for you, too. Write for detailed 
specifications. 


LESTER-PHOENIX, INC 


2621D CHURCH AVENUE e CLEVELAND 1[3, OHIO 


Agents in principal cities throughout the world 
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for 
plastics 
machinery 
contact 


BATTENFELD 


we deliver 
the complete 
Tats 


of equipment for 


INJECTION 
MOLDING 


COMPRESSION 
MOLDING 


TRANSFER 
MOLDING 


BLOW MOLDING 
EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer 
with piston and screw feed for screw caps etc. Molding Machines 


Extruders and complete 
up to 215 pts up to 300 tons capacity 


Automatic Plants 
(with screw diameters 
1%” 134” 242” 342” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 


with 
SCREW PLASTICIZING 
UNIT 


from 1— 350 OZS 


BATTENFELD 


ee CORPORATION OF AMERICA 


BATTENFELD MASCHINENFABRIKEN GMBH 


959 W. Grace Street 
Meinerzhagen/Westf., GERMANY 


CHICAGO 13, ut. 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 
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24 Farrel Watson-Stillman transfer machines 
mold intricate Micro Switch cases to close tolerances 


ABOVE: Seven of the 1 8 Farrel Watson- 
Stillman 200-ton transfer molding ma- 
chines at Micro Switch. Capacities of 


the other 6 machines range from 50 to 
150 tons. 


RIGHT: Operator removing 8 plastic 
switch cases from the mold of a 200. 
ton machine. The horizontal platen 
eliminates the need for elaborate hold- 
ing devices... reduces possibility of 
mold damage. 

















The switches you see above are but a 
small sampling of the 12,000 types 
made by Micro Switch . . . pioneers 
in the miniaturization of switches. 
Pioneers, too, in the field of precision. 

Thus, when it comes to molding 
plastic cases, Micro Switch needs pre- 
cise equipment, which is why they 
have installed 24 Farrel Watson-Still- 
man transfer machines. These ma- 
chines provide the molding control 
necessary for the placing of delicate 
inserts. What's more, they hold di- 
mensional tolerances to plus or minus 
.003”, or better — vitally important 
when switch components must be in- 
terchangeable. 

For your own molding operation, 
it will pay you to investigate the ad- 
—— of Farrel Watson-Stillman 
transfer molding machines, Send for 
new bulletin 640-D. 


FARREL-BIRMINGHAM COMPANY, INC. 
WATSON-STILLMAN PRESS DIVISION 


565 Blossom Road, Rochester 10, New York 
Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 

Sales Offices and Agents in all Principal Cities 
Evropean Office: Piazza della Republica 32, 
Milano, Italy 
Represented in Canada by Barnett J. Danson, 
1912 Avenue Road, Toronto 
Represented in Japan by 
The Gosho Company, Ltd. 
Machinery Department, Tokyo, Osaka, and 
Nagoya 


WATSON 
STILLMAN 
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RUN IT HOT TER! 


Through the EXTRA-PLUS heat stability and color control afforded by New 
Vinyl Stabilizers ADVASTABS BC-200 and BC-206, many segments of the 
industry have raised calendering speeds and operating temperatures — thus 
increasing their overall throughput. Let us tell you more about how 
BC-200 and BC-206 will speed up your production. 

Write for samples and data sheets. ADVANCE SOLVENTS & CHEMICAL 
500 Jersey Avenue, New Brunswick, N.J. Division of Carlisle Chemical Works, Inc. 


Visit with us at the Annual Technical Conference, Jan. 24-27, Sheraton Park Hotel, Washington, D.C. 
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For all users and manufacturers 


of plastics machinery and equipment 


international 
plastics 
engineering 


An associate journal of British Plastics — 
the general authority read throughout the world 


International Plastics Engineering meets an urgent and grow- 
ing need of the plastics engineer, works manager and process 
technologist. It will provide a full, technically detailed informa- 
tion service on machinery for manufacturing, fabricating and 
processing plastics, dealing with these specialised subjects 
with a new depth and scope. The increasingly rapid world 
developments of plastics machinery have made a separate 
specialised journal essential. 

International Plastics Engineering will complement the 
services of British Plastics which will maintain its broad 
coverage of all plastics developments. The new journal will be 
similar in format, will provide the same high quality and number 
of illustrations, and will be available under an advantageous 
combined subscription rate with British Plastics. 


TO BE PUBLISHED MONTHLY FROM FEBRUARY 1961 





MAIL 


this order 


TODAY 


an ILIFFE JOURNAL 
from the world’s largest 
technical and trade group 


Scope of subject matter: 


Machinery A full and detailed description of the 
world's new plastics fabricating and processing 
equipment 

World trends Surveying the design of fabricating 
equipment in specialised fields 

Ancillary equipment Regular descriptions of 
smaller new processing equipment and 
ancillary equipment 

Moulds and dies Descriptions of moulds and dies 
technically important for design or method of 
manufacture 

Materials handling Discussions of layout, 
materials handling and work flow, in fabricating 
and processing shops 

Manufacture Frequent detailed descriptions of 
the manufacture of processing equipment 
components 

Theory Engineering theory and principles 
analysed by leading plastics authorities 

News Of the plastics engineering field, 
personalia, up-to-date information on design 
changes and advances 





To Associated Iliffe Press Limited 
Dorset House Stamford Street London SE1 England 


Please enter my subscription as indicated (tick appropriate box on 
right). | enclose remittance for 


(PLEASE PRINT) 
Name 


Company 


Address 


International Plastics Engineering 
1 year (12 issues) 2210 0 |_| 
3 years (36 issues, saving cost 


of 1 year) £5 0 0 





Combined subscription rate to British Plastics (norm- 

ally £2 12 0) and International Plastics Engineering 
—_— 

1 year (12 issues each journal) £400 LJ 


e800 L] 


3 years (36 issues each journal, 
saving cost of 1 year) 





if you already subscribe to British Plastics, Interna- 
tional Plastics Engineering will cost you only 
1 year (12 issues) 
3 years (36 issues) 
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Representative for sales and service in USA and Canada: 


HEINRICH EQUIPMENT CORP. 


111 Eighth Avenue, NEW YORK 11, N.Y. 
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IMPERIAL 


mercadium 


Mercadium Colors are a unique chemical pigment development 
patented by Imperial. The properties of mercadium colors are such that 
they are both versatile and useful. Compounded of the sulfides of mer- 
cury and cadmium, mercadium pigments have permanent non-bleeding, 
heat resistant characteristics that make new color effects possible 
within the range of shades from dark maroon through light orange. 


IMPERIAL COLOR CHEMICAL & PAPER- PIGMENT COLOR DIVISION - GLENS FALLS, N.Y. 


a department of HERCULES POWDER COMPANY 
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Teslar growing up 

Du Pont’s vinyl fluoride film is now apparently undergoing vigorous testing at 
several installations with most satisfactory results. It is passing muster on two houses 
where it is used in the form of a 1'2-mil pigmented film over a 10-mil aluminum 
strip for siding. As a lamination of 2-mil film and aluminized steel strip, it has 
been post-formed into siding and roofing panels for use on a 200,000-sq.-ft. in- 
stallation at Du Pont’s plant at Florence, S$. C. At another test house, white pig- 
mented Teslar film on hard board is undergoing trial. It could probably be put 
on a house at a cost of no more than $100 above that of paint but promises three 
or four times longer service. A corrugated galvanized siding faced with a pig- 
mented Teslar is incorporated as an exterior wall at a recently constructed Du Pont 
research laboratory installation. 

There are other building application areas. As a white 4-mil roofing material, 
the film reflects heat—can be laminated to a fibrous asphalt-filled mat to form a 
sturdy covering that can be walked on. It can also be applied to a metal strip by the 
Marvibond process. This Teslar-metal laminate can be post-formed without dan- 
ger of rupturing the film. 

Another possibility for the film is a surfacing material on either one or both 
sides of reinforced plastics paneling; here the film doubles as a mold-release 
agent during the manufacturing process. A clear Teslar is also being evaluated for 
solar stills, since it passes 95% of the sun’s radiant energy. 

Du Pont’s faith in the future of Teslar has been evidenced by an announcement 
that construction of a new plant to make commercial quantities will begin early 
in 1961. It is expected to start operations in mid-1962. At present only a semi- 
works plant is producing the film. 


New entrant in methacrylate field 
Escambia Chemical Corp., expected to make an entrance into the methacrylate 
industry for several years, has now completed the last stages of its development 
program and will start construction of a commercial-size plant in 1961. Comple- 
tion is expected sometime in 1962. The plant site, still to be selected, will be at one 
of the following: Pensacola, Fla., elsewhere on Gulf Coast, or between New York 
and Chicago. 

The Escambia product will be made direct from isobutylene, nitric acid, and 
alcohols through an intermediate to methacrylic acid and its esters. The company 
says these are lower-cost raw materials than the presently used hydrogen cyanide 
and acetone, present no by-product disposal problem, and thus could make pos- 
sible a lower-cost methacrylic acid. 

Test results indicate that the new methacrylate will compete favorably with 
present molding and casting resins, according to company officials; but Escambia 
seems to be particularly interested in producing for surface coatings—such as a 
baked-on material that gives the hardness, flexing, adhesion, and luster expected 
from acrylics—and the exterior paint market, in which acrylic formulations are 
being applied in growing quantities. (More on page 41) 


> 
*Reg. U.S. Pat. Off 
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CMPC custom molds 


Phenolic heat deflector 
for General Klectric ranges 


Certain models of General Electric’s new line of Mark 27 built-in ranges are 
sporting an attractive CMPC-molded phenolic heat deflector. The 26-inch com- 
pression molded deflector, with a top continuous use temperature of 400 degrees F, 
is used to divert oven heat from the range control panel. By isolating controls from 
the effects of heat, the CMPC part helps insure longer, trouble-free service— 
something for which General Electric is famous. 

Can the advantages of plastics be applied to your products? When you talk to 


CMPC, more than forty years experience plus complete compression and injection 
molding facilities are brought to bear on the problem. 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 A North Kolmar Avenue 
Chicago 51, Iilinois 
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Monsanto’s new styrene copolymers 
The new styrene-acrylonitrile copolymers (Lustran A) and terpolymers of styrene, 
acrylonitrile, and butadiene (Lustran 1) to be produced in the new 50-million-lb. 
plant at Addyston, Ohio, are to be considerably different from the styrene-type 
copolymers now on the market, according to statements made by Monsanto Chem- 
ical Co. officials. 

The new materials are produced by a Monsanto-developed graft polymerization 
technique that permits meeting a wide range of desired specifications. They are 
made from the same raw materials as the other styrene copolymers, but the 
polymerization technique employed will give a more rigid and glossier material 
with greater strength, toughness, and abrasion resistance, according to Monsanto. 
Small quantities of this material have been used in Japan for the past year for 
such television parts as lenses and masks. 

The price range will be from 37 to 51¢ per pound. Paul Stahlberg, manager 
of styrene plastics sales, says these new Lustrans may account for as much as 40 
to 50% of total styrene molding in the 1960’s and will be used in appliances, 
autos, luggage, telephones, shoe heels, television, toys, and packages which will 
capitalize on the material’s toughness and chemical resistance. 


Cementable Teflon 
Du Pont’s FEP film is now available in a new form treated on one side so that 
it can be cemented to other materials with common adhesives. It shares all the 
properties of the older TFE-fluorocarbon films at temperatures up to 400° F. Its 
outdoor life is virtually unlimited and it is clearer than the older TFE film, 
according to Du Pont. 

The new cementable type is compatible with epoxy, rubber, or any other 
adhesives, in contrast to the standard Teflon FEP, which is almost impossible to 
cement without special surface treatment. The new film can be bonded to cloth 
or other substrata. It has been bonded to polyethylene prior to vacuum forming. 
It has also been adhered to glass-reinforced polyester panels as a means of im- 
parting flame retardance. 

The FEP resin from which the film is made is fluorinated ethylene-propylene— 
a copolymer of TFE and hexafluoropropylene. According to Du Pont, it is easier 
to process, can be extruded into film which is void-free, and can be heat-sealed 
or bonded. Films of the older TFE had to be cast, skived, or solvent-extruded 
and sintered. 


Increased capacity for vinyl chloride 

Mr. Irwin Cohn, president of Great American Plastics Co., vigorously denies 
rumors that his company is to be sold or merged. On the contrary, its capacity 
for producing vinyl chloride resins and compounds is being increased. His com- 
pany’s compounding business has increased 300% since 1959, according to Mr. 
Cohn, and now has nine different vinyl chloride formulations that cover nearly 
all vinyl applications, including wire and cable covering, floor covering, calender- 
ing, rigids, etc. 

The company has also established a large blow-molding operation. Among 
products blown are large toy racing cars, 90-gal. square containers, and 70-gal. 
round containers. (More on page 43) 
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WYANDOTTE 


HEMICALS 


Davidson Rubber Company be- 
gan business in 1857 making 
flexible products for the drug 
and surgical industries. They 
subsequently branched out into 
the shoe and automotive fields. 
Today they are concentrating 
one hundred percent on urethane 
foam products have already 
established wide acceptance for 
their high quality molded prod- 
ucts in the automotive and furni- 
ture industries. Here Davidson's 
technical director tells why 
Wyandotte is one of their im- 
portant suppliers of chemical raw 
materials 


Bruce G. Hood lays it on the line 


“We depend on Wyandotte for all 
the polyether materials used in our 
Bruce G. 
Hood, technical director, Davidson 
Rubber Company, Dover, New 
Hampshire. “The reason: Wyan- 
dotte’s fine technical service, tech- 
nological leadership, and proven 
ability to cooperate with us. 


urethane foams,” says 


“Ours is a progressive company, 
geared to supply flexible products 
to fulfill the promise of a dynamic 
future for many industries. How 
much we succeed depends a great 
deal on the resourcefulness of our 
suppliers like Wyandotte . . . for 
the availability of new and ad- 
vanced materials is the cornerstone 
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of our progress.” 

Naturally, Wyandotte is proud 
to be a part of the Davidson success 
story. 

We believe that urethane foams 
have an almost limitless future. 
That’s why we're one of the few 
chemical raw - material suppliers 
with research teams devoting full 
time to urethane chemistry. 

In every major industry, from 
urethane foams and plastics to 
paper, rubber, and petroleum, Key 
Chemicals from Wyandotte are 
broadening horizons. May we serve 
you? Wyandotte Chemicals Cor- 
poration, Wyandotte, Michigan. 
Offices in principal cities. 


“Wyandotte 


CHEMICALS 


MICHIGAN ALKALI DIVISION 


Pacing progress with creative chemistry® 


SODA ASH + CAUSTIC SODA + BICARBONATE OF SODA 
+ CALCIUM CARBONATE + CALCIUM CHLORIDE + 
CHLORINE + GLYCOLS + SODIUM CMC + ETHYLENE 
OXIDE + ETHYLENE DICHLORIDE + POLYETHYLENE 
GLYCOLS + PROPYLENE OXIDE + PROPYLENE DI- 
CHLORIDE + POLYPROPYLENE GLYCOLS + SURFACE- 
ACTIVE AGENTS + DICHLORODIMETHYLHYDANTOIN 
*« CHLORINATED SOLVENTS «+ URETHANE FOAM 
INTERMEDIATES + DRY ICE * OTHER ORGANIC AND 
INORGANIC CHEMICALS 
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Foreign price for polyethylene 

When I.C.I. reduced the price of its high-pressure-processed polyethylene in the 
United Kingdom last month, it was the fourth reduction since September 1958. 
The new price is now the equivalent of 25.6¢/lb., compared with 27.5¢/lb. for 
the American produced resin. A well-informed source says that one of the reasons 
for the British price reduction was competition from imported American resin. 
The L.C.I. price reduction was met immediately in the United Kingdom by the 
American producers—Union Carbide and Monsanto Chemical—who have plants 
in that area. 

With the excess capacity now available in the U. S., there is little chance that 
L.C.I. resin will be imported here. In addition, there is a 3.4¢/Ib. import duty 
plus a 2542 % ad valorem charge (tax above landed value) which together would 
add about 10'2¢/Ib. to the price of 25.6¢ British resin sold in the U. S. The 
I.C.I. capacity in the United Kingdom is listed at over 200 million pounds. The 
British price may well compete with Anterican resin sold at a rate of 300 million 
lb. a year in other foreign countries. It seems that polyethylene prices are even 
lower in countries without a producer, since competition is more severe where 
all producing countries bid for the business. Along this line it is interesting to 
note that the Japanese government cut back to 100,000 tons its producers’ ap- 
plications for polyethylene capacity of 180,000 tons in 1962. Present capacity in 
Japan is 20,000 tons. 

According to press reports, I.C.1. is also trying to sell polyethylene technology 
to the Soviet Union. West Europeans have been rather industriously engaged in 
such enterprises for more than a year. But the U. S. government has up to now re- 
fused to permit sale of polyethylene technology to the Russian government. 


Polystyrene price scramble 

The polystyrene price structure danced around like a whirling dervish all through 
December following Foster Grant’s announcement in late November that cut the 
price of general-purpose crystal in quantity lots from 21%2¢ to 19¢ a pound. 
Other companies got on the toboggan, and the price slipped to 18¢ for quantity 
lots and to 17%¢ in bulk carloads. Other formulations, such as impact grades, 
v.i.p., special colors, and higher-heat-resistant resins were also reduced from %2 
to 2¢ a pound. Prices in 1000-Ib. containers were also changed, first by raising 
the premium 1¢, then reducing that by '2¢, and including impact as well as 
general-purpose. 

As we go to press, Dow Chemical has announced that it was going to raise 
the price back up to 19¢ starting January 1, and eliminate a lot of variations. 
Thus its price will be 19¢/Ib. in 50-Ib. bags. The bag price is the same regardless 
of whether the order is for one bag or a boatload of bags. At the same time 
Dow has eliminated the premium price on 1000-lb. containers, so that the price 
is now the same in either container or bag. 

In speaking on this subject, Mr. William R. Dixon, general sales manager of 
Dow, said that significant price reductions had been made in the last eight years 
based on improved skill and technology, but “recent price trends can not be so 
justified and are unhealthy for fabricator and supplier alike.” 

He continued, “. . . the majority of our customers are restricted to what amounts 
almost to a fixed percentage mark-up or a ‘value added’ concept in setting their 
prices. Thus, even at a constant profit margin, their ability to provide innovation 
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5 Plastic Specialities of WORBLA 


WORBLA PLASTICS are products of high Swiss quality which we are 
exporting throughout the world. 


It will give us great pleasure to offer you our special products: 


WOPAIOID — Celluloid in sheets, tubes and rods 


(wo PALON — Cellulose Acetate in sheets, tubes 


and rods 


— Acetate powder for injection mold- 


ing and extrusion 


NWNOPAV/A// — PVC (Polyvinylchloride) in calen- 


dered and pressed sheets, etc. 

















WORBLA 








— Nitrocellulose for lacquers and 
technical uses 
Bleached linters 


WORBLA LTD. 


Papiermuthle-Bern 
Switzerland 
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and improvement in products has been seriously curtailed by the substantial fall 
in material price to date.” 

There will no doubt be more to say on this price situation in next month’s 
column, when it is hoped the picture will be clearer. 


and packager merge 

Worcester Moulded Plastics, Worcester, Mass., has joined Packaging Corp. of 
America, Evanston, Ill., to become the nucleus of P.C.’s new plastics division. 
There will be no changes in Worcester’s operations or personnel, according to 
Horace Gooch and Philip J. Graham, co-founders of Worcester. The new arrange- 
ment will lead to an expansion of operations in the Worcester plant, which now 
employs nearly 300 persons. 

Mr. Gooch will become vice-president of P.C. in charge of plastics, and Mr. 
Graham will head research, engineering, and machine development. In addition to 
injection molding, Worcester has become a large molder of expanded polystyrene 
for packaging. This is a companion material for P.C.-produced paperboard. 

Packaging Corp. of America operates 49 plants in the U. S. with annual sales 
exceeding $138 million. 


Nixon-Baldwin vinyls 
Under license from an as-yet-unnamed European source, Nixon-Baldwin Chemi- 
cals Inc., Nixon, N. J., will shortly offer to the packaging and industrial thermo- 
forming fields a new extruded high-gloss rigid vinyl sheet in regular and high-im- 
pact formulations. The sheet, in thicknesses ranging from 5 to 80 mils, will be 
produced on equipment currently being installed. It is available in pilot quantities 
now in transparent, translucent, and opaque varieties. 

Allen J. Baldwin, president of the new company, is convinced that the impact 
and rigid vinyls, so widely accepted in Europe, are due for a market breakthrough 
in the United States. He aims to start with sheets for packaging, such as blister 
packs and boxes, and for thermoformed displays, and later to provide vinyl sheets 
for appliance, automotive, and business machine applications. Still later, rigid 
weather-resistant sheets for the building field are expected. 

In addition to Mr. Baldwin, other officers are Zenas Crocker, vice-president; 
Walter G. Tucker, vice-president sales; William A. Olsen, vice-president sales; 
Charles C. Schlachtun, vice-president manufacturing; Joseph K. Schmitz, vice- 
president engineering. 


New producer of polyesters 
Valchem, the chemical division of United Merchants and Manufacturers, Inc., 
plans to begin production of unsaturated polyester resins sometime in the spring 
of 1961 at a plant now under construction in Langley, S. C. Annual start-up 
capacity will be three million Ib., but facilities can be easily expanded to a 12- 
million-lb. production figure. Primary market area will be the Southeastern states, 
where the plant’s location will offer delivery and freight advantages, says Valchem. 


For additional and more detailed news see Section 2, starting on p. 222 
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NEW MACHINERY- EQUIPMENT 


Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 





Expandable polystyrene foam molder 


Called the Millatron, this expandable 
polystyrene-foam molding machine 
can be operated automatically or 
manually. Oil pressures between 1000 
and 2400 p.s.i. are used to provide 
fast closing of the molds and clamp 
pressure during expansion; low pres- 
sures between 300 to 400 p.s.i. are 
used for low-speed final mold closing 
and cracking for air purge. Solid 
mold platens are not used. Instead, 
a mold or multiple molds up to 15 
in. deep are mounted with the part- 
ing line vertical on a grid system 
66 in. wide and 42 in. high. The 
unit requires special molds to be sup- 
plied by the manufacturer; each mold 
is equipped with an automatic mold 
loading device called the Miillafill 
These pre-expanded 
beads from feed bins and are de- 
signed to deposit the beads evenly 


devices suck 





Typical Millatron cycle’ 





Steam pressure, psig 
Female mold side, fixed 
Male mold side, moving 
Cycle times, sec. 
Preheat and close 
Fill with pre-expanded beads 3 
Weld 5 
Dwell' 10 
Cooling 19 
Press opening and ejection 3 
Total cycle, sec 50 
z. foam product with a foam 
> Ib. /cu. ft. and a wall thickness 
*Time allowed for slight cooling 


yr to full cooling with water t 
> of foam Cooling under full 





and uniformly in the mold. Because 
each mold is fed separately, either 
molds for identica! or different prod- 
ucts can be run simultaneously where 
all parts have approximately the same 
wall thickness. With the above mount- 
ing system, molds can be changed in 
10 to 15 minutes, The cycle se- 
quence, with separate timer control 
on each segment, is as follows: 1) 
Mold closes completely and cracks 
open while being simultaneously pre- 
heated; 2) Steam is admitted to the 
cracked mold to purge the loading 
air and start fusion; 3) Molds are 
then clamped shut and expansion is 
completely under high clamp pres- 
sure; 4) After a controllable dwell, 
water cooling is applied; and 5) 
After cooling, the mold opens and 
molded foam part is air-ejected, fall- 
ing free of the machine between the 
vertically mounted molds. A typical 
cycle is shown in accompanying 
table. A supply of clean air at pres- 
sures between 80 and 125 p.s.i., water 
at pressures between 80 and 100 
p.s.i., clean dry steam between 100 
and 150 p.s.i., and a vacuum of 10 
to 25 in. of Hg. are required for the 
machine’s operation. Matched auxil- 
iary equipment to supply the above is 
available with the press as a packaged 
unit. Molds supplied for use with the 
machine are pre-tested by the manu- 
facturer and are fully guaranteed to 
operate on cycles and under the con- 
ditions at which they are tested. 
Prices of standard and custom models 
are $38,000 and $40,000, respectively. 
Delivery is 6 to 8 weeks. Miller & 
Van Winkle Co., N. J. 


Paterson 2, 


Mold temperature controller 

This compact unit automatically con- 
trols temperature of water for injec- 
tion molds to a precision of plus or 
minus %° F. It is only 20 in. long, 
10 in. wide, and 10% in. high. The 
very small size is possible because 
of a special water pump which sup- 
plies water at high velocity and in 
high volume without the use of bulky 
reservoirs, Water temperature may 
be increased or decreased in 1 to 2 
min. by resetting dial control. Op- 
erating temperatures from 40 to 250° 
F. can be maintained. Mounted on 
coasters, the 100-lb. unit can be 
easily moved from machine to ma- 
chine. Once water, drain, and elec- 
trical connections are made, it is 
ready for operation. Two dial 
thermometers show water tempera- 
ture in and out of mold. Mokon 
Div., Protective Closures Co. Inc., 
2207 Elmwood Ave., Buffalo, N. Y. 


Blow molder 


Items up to 13% in. in diameter and 
35 in. long can be blow molded on 
the Model E-21-OHP, single-mold 
station, twin-head machine. The pro- 
duction of these large parts is facil- 
itated by the 1%-lb. capacity piston- 
type accumulator, which functions as 
a material reservoir, and is mounted 
between the extruding head and the 
die. Using the accumulator provides 
for the rapid delivery of a parison 
and a total plastic shot capacity of 
56.5 cu. in., or 28.25 cu. in. from 
each head. A 2-in. extruder is sup- 
plied and will deliver 100 Ib./hr. of 
plasticated melt to the accumulator. 
The machine can make parisons with 
diameters up to 6% in. to a maxi- 
mum of 36 in. long. Maximum mold 
daylight is 28 in. and mold stroke 
is 14 inches. Spacing between the 
four 1%-in. round tie bars is 21 
inches. An air-oil hydraulic system 
controls the 10-ton die-closing force. 
Maximum extrusion plunger force is 
12,250 pounds. The blow molder is 
designed to permit introduction of 
the blowing air to the parison at the 
top, bottom, or through the side of 
the mold. The unit has a photoelec- 
tric safety system and automatic ejec- 
tion. Modern Plastic Machinery Corp., 
64 Lakeview Ave., Clifton, N. J. 
(More on page 48) 

* Prices are deemed to be F.O.B. sellers’ plants 
(unless otherwise stated), are for ‘“‘standard”’ 
models, and are subject to change without 
Plastics Go not warrant and Go mot assume any 


responsibility whatsoever for the correctness of 
the same or otherwise 
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Because Model H- 400 has proved so efficient . .. Customers 
have demanded a companion Van Dorn 3 oz. Plastic Press 


FEATURES OF 


VAN DORN 


H-300 INJECTION PRESS 


HIGH PLASTICIZING CAPACITY 
up to 65 pounds plus per hour 

HIGH CLAMPING PRESSURE -— 100 tons 
HIGH SPEED OPERATION up to 1100 
dry cycles per hour 

FAST MOLD SET UP —toggle assembly 
easily adjusted for mold thickness 
ADJUSTASBLE TOGGLE STROKE 
4” to 8” Standard and 4” to 12” optional 
LARGE PLATENS accommodate molds 
up to 12” x 18” 

FOUR TIE BARS 

HYDRAULIC CYLINDER positions 


heater and injection mechanism for fast and 
convenient set up and purging 


Write for Complete Information 
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MAXIMUM OPERATOR PROTEC. 
TION with hydraulic and electrical interlock 


SELECTIVE CONTROL to change from 
automatic to semi-automatic to hand operation 
INJECTION PLUNGER & TOGGLE 
Speed adjustable 

HYDRAULIC VALVES mounted on man- 
ifold for accessibility 

ONE SHOT LUBRICATION — Standard 
equipment 


Sales and Service Nationwide 
In Canada: B. J. Danson & Assoc., Ltd., Toronto, Ontario 


vein Lorn 
IRON WORKS CO. 


2685 EAST 79th STREET CLEVELAND 4 OHIO 
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EURO-MATIC MOLD Model BB 03 mold-clamping 
unit, showing single-mandrel version. The parison man- 
drel and mold platen platform rise to meet the descend- 
ing parison from the extruder blow-molding head (not 
shown). After clamping, the parison is cut off, and the 
mold descends to its initial position for cooling. Air 


jets automatically eject 


bottle. 


Blow-molding machine for bottle production 


The Euro-Matic Model BB 03, rising- 
mold type, blow-molding machine has 
been designed for heavy-duty, contin- 
uous blown bottle production. An 
actual installation in the field has run 
over 7000 hr. in 3-shift operation 
without a single breakdown. The ma- 
chinery is supplied without extruder 
or cross head, and consists of three 
separate components: a mold-clamp- 
ing unit, a hydraulic power pack, and 
a control console. These are designed 
to provide maximum installation flexi- 
bility. The mold-clamping unit can 
be supplied with 1, 2, or 3 bottle-neck 
mandrels (with or without water cool- 
ing) and will handle up to three 
molds. Bottles as large as 1 gal. in 
capacity can be made on a single- 
mold, single-mandrel set-up and up to 





Major specifications: Euro- 
Matic blow molder 





Mold clamp force, Ib 
With standard 
cylinders 3000 to 5000 
With oversize cvlinders 4300 to 7500 
\pproximate platen speeds, in./sec 
Closing speed 
Opening speed 
Mold platen dimensions, in 
Height 
Width 
Mold space between platens, in 
Minimum 
Maximum 18 
Maximum mold dimension, in 
Height 12 
Width 15 
Rising mold speed in. / sec 12.6 
Maximum vertical movement, in. 14.2 
Maximum mandrel diameter, in. 2.56 





three bottles of smaller size on the 
multiple-mandrel machine. Typical of 
the production rates which can be 
achieved: a 10-o0z. bottle, 2 in. square 
by 6 in. high, run at a rate of 500/hr. 
Cycles as fast as 3000/hr. are possible 
on small containers using 3-mold op- 
eration. Blowing air at 90 to 150 p.s.i. 
is required at a rate of 3.5 to 5.3 
cu. ft./min. The bottles issue from 
the machine fully finished, with flash 
that can be stripped away by hand. 
The vertical movement of the platen 
is fully adjustable within the limits 
of the machine, as is the clamp stroke, 
so that operating movements can be 
minimized for optimum cycles. Bear- 
ings for both the mold platens and 
the vertical movement cylinder are 
made of graphite-filled nylon. Extrud- 
ers with screw diameters of 2 to 2% 
in. are recommended for use with the 
unit and should have L/D ratios of 
18 to 20. For smail bottle production 
the extruder should be capable of de- 
livering 40 Ib./hr.; for larger bottles, 
90 Ib./hr. of material should be avail- 
able. Suitable cross heads for the unit 
can be obtained from the blow-mold- 
ing machine manufacturer. The hy- 
draulic power unit uses Vickers equip- 
ment and requires an electrical supply 
of 380/220 v. of 50 or 60 c.p.s. Oil 
can be cooled with the mold-cooling 
exhaust water. The control panel is a 
compact 28 by 14 by 18 in. in size 
and, among the other required con- 
trols, contains a cycle or parts coun- 
ter. Price for complete 3-part unit is 
about $7800 F.O.B. Sweden; delivery 
time about 15 to 18 weeks. For other 
specifications of this equipment see 
table to left. European Plastic Ma 
chinery AB, Baltzarsgatan 29, Mal 


moe C, Sweden. 


(From page 46) 


Thermoformer 

The Formpack R-4 is a completely 
automatic multi-stage rotary thermo- 
forming machine suitable for the con- 
tinuous production of  thin-watiled 
thermoplastic items made of sheet or 
film. It can do deep-drawing, drape- 
forming, or drop-forming either as in- 
dividual operations or in combination. 
Operation is fully automatic, including 
feeding of stacked sheets or roll stock, 
and ejection of finished parts. It will 
handle sheets up to 9.8 by 11.8 in. 
and up to 0.012 in. thick at the rate of 
one sheet very 3, 3%, or 3% sec., 
depending on thickness. An edge of 
material 0.16 in. wide is required for 
clamping and the forming area can 
be reduced steplessly. Clamp frame 
force is 5500 pounds. Maximum depth 
of draw is 6 inches. Preprinted roll 
film feeds are automatically indexed 
and rolls up to 40 in. in diameter and 
10.16 in. wide can be handled, Heat- 
ing of the sheet is done by either 16- 
or 24-kw. heaters. All forming opera- 
tions are controlled through the use of 
mechanical cams. Unit requires an 
85-p.s.i., 30-cu.-ft./min. source of com- 
pressed air. Typical production rates 
are 14,000 cups with a 2:8-in, trim 
diameter on a 12-ca’vity mold every 
3 sec.; or 86,000 lids with a 1.2-in. 
trim diameter made on a 72-cavity 
mold every 3 seconds. Hydro-Chemie 
Ltd., Dreikoenigstrasse 21, Clariden- 
hof, Zurich, Switzerland 


Extruder 

Known as the Rainville Extruders, 
these machines are designed for 
heavy-duty, high-speed production of 
all types of plastic materials and are 
constructed with Xalloy one-piece cy!- 


inder, shaft-mounted gear drive, and 
chromium-plated extrusion screw. 
They are complete with all electrical 
and plumbing connections. Stainless 
steel covers on the barrel are standard 
Sizes available are 14%, 24%, 3% and 
4% in., in 20:1 L/D ratio. Vented and 
extra-long barrels and special bases 
are available on special order. The 
Rainville Co. Inc., 839 Stewart Ave., 
Garden City, N. Y. 


(More on page 50) 
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Years Ahead! The VERSATILE, NEW 


PRODEX HT, 


HIGH TORQUE 


EXTRUDERS 


with CHANGE GEARS 


























BOTH HIGH AND LOW VISCOSITY MATERIALS CAN NOW BE 
EXTRUDED AT MAXIMUM H.P. EFFICIENCY AND OUTPUT 


The versatile PRODEX HT EXTRUDER gives 
you the opportunity to quickly select the 
optimum reduction ratio and screw speed 
necessary to achieve the highest possible 
production rate for each extrusion job. 
This is now possible because the new 
PRODEX gear reducer with change gears is 
capable of transmitting as much torque as 
the screw can handle. All plastic materials 
can now be run at maximum output and 
125-200 horsepower efficiency of the motor drive. 
700-400 Let us show you all the new features 
incorporated in the new PRODEX HT 
EXTRUDER. See it perform with your own materials in our customer 
service laboratory. Write or phone for appointment. 


LOOK AT THESE 
HORSEPOWER 


RATINGS 


EXTRUDER | HORSEPOWER 
SIZE RATINGS ,, 


74-10 


_ 





PRODEX CORPORATION 
FORDS, NEW JERSEY Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 
Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 


JANUARY 1961 


ONLY PRODEX HAS 
ALL THESE DESIGN FEATURES 


@ GEAR REDUCER: Vertical design for space saving 
and extra ruggedness. Herringbone gears thruout. 


@ CHANGE GEARS: For selection of the optimum 
reduction ratio and screw speed at any time. 


@ SEPARATE THRUST ASSEMBLY permits easy ac- 
cessibility and maintenance. The spherical roller 
thrust bearing used in all machines is self aligning. 


e SEPARATE THRUST HOUSING LUBRICATION 
SYSTEM: Oil is continuously circulated by a gear 
pump through a filter cartridge. Best bearing oil 
can be used. No compromise between gear and 
bearing lubricant as in other machines. 


e FLEXIBLE COUPLING to absorb thermal expansion 
misalignment between gear reducer and extruder. 
Avoids any possible thrust load on gear reducer. 


« FULL DIAMETER SCREW SHANK to handle heaviest 
torque load. 


« INSPECTION WINDOW on thrust assembly housing 
permits visual bearing and oil feed inspection. 


« EASILY REPLACEABLE SCREW SEAL to prevent 
leakage of dusty powders and for use of vacuum 
hoppers and melt feeds. 


e FEED OPENING: Large rectangular opening with 
cooling jacket. Permits feed to flow freely. 


e SELF CENTERING cylinder front support greatly 
reduces cylinder and screw wear. 


@ FULL LENGTH HEAVY MACHINE BASE 
e FULLY AUTOMATIC heating and cooling controls. 


@ SIZES: 1%” to 8” diam. L/D ratios 20:1, 24:1 
and 30:1. 


@ SINGLE AND MULTIPLE STAGE VENTING 
e CONTROLLED PRESSURE VALVING 


e INLAY HARD-SURFACED SCREWS (not flame hard- 
ened) keep their hardness through highest extru- 
sion temperatures. 


Write for illustrated bulletin E-6. 
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—in design ond 
performance 
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NEW MACHINERY- EQUIPMENT 


STOKES MODEL 856 
dual-manifold blow 
molding machine and 
matching 3'%-in. ex- 
truder, showing sin- 
gle-parison delivery 
heads that are in- 
stalled on standard 
models. 


Two-station blow molder for large items 


Model 856, this dual- 
two-station blow-molding 
machine is capable of molding plas- 
tic products as large as a five-gal. 
container, or other large items using 
a comparable weight of polyethylenc, 
polystyrene, and other plastic ma- 
terials. It has been designed for the 
efficient use of a 3%-in. extruder. 
Self-contained clamping system is hy- 
draulic, but machine can be supplied 
for air power if desired. A single 
large cylinder actuates the two platens 
for each molding station through a 
system of tie and push rods. This 
assures uniform closing rates for both 
halves of the mold, and the special 
linkage equalizes the movement of 
the two platens so that they clamp 
the molds together at the exact cen- 
ter of the molding station. An air- 
operated valve alternates 
material flow from station to station. 
Optional, as extras, are dual-extru- 
sion cross-heads which provide 
delivery of two parisons at each mold 
station. Also available is a 4-lb. ac- 


Designated 
manifold, 


two-way 





Specifications: Stokes Model 
856 blow-molding machine 





Clamp force at 100 p.s.i., tons 
Stroke (each platen), in 13 
Daylight (mold open), in 28 
Platen width, in 20 
Platen height, in 27" 
Mold width, max., in." 14 
Mold height, max., in." 17’% 
Maximum mold length, in. 36 
Mold length clearance, in 50 
Maximum part diameter, in 12% 
Maximum part diameter, in 30 
Dry cycles, cycles/hr 1000 
Normal extruded parison 

delivery rate, lb./min. 12 


Parison delivery with accumu- 
lator, Ib./min.” 80 


*Distance between tie bars. *Accumulator is 
optional extra. 





cumulator for use between extruder 
and manifold to provide rapid pari- 
son delivery. The unit may be pur- 
chased with or without a matching 
Stokes extruder. Other specifications 
are shown in accompanying table. 
F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


(From page 48) 


Pipe extruder 

Intended especially for the extrusion 
of rigid PVC pipe directly from dry 
blend, this 242-in. Prodex Vented Ex- 
truder has a specially modified screw. 
It is also supplied with a new type die 
developed for the exact sizing of the 
pipe to close tolerances and to insure 
high-gloss finish on both the inside 
and outside of the pipe. The extruder 
manufacturer is also recommending 
the special rigid PVC dry blend for- 
mulation and the use of a Prodex- 
Henschel mixer for the rigid pipe 
extrusion line. The unique combina 
tion of the mixer, the formulation, and 
the special extruder is a prerequisite 
for the successful extrusion of the 
rigid PVC pipe from the dry blend 
by this process. The vented extruder 
has an L/D ratio of 24:1 and the 
venting eliminates porosity due to air, 
moisture, or other causes. The rigid 
polyvinyl chloride pipe process con- 
sisting of dry blend mixer, PVC 
formulation, extruder, and take-off 
equipment is being offered as a pack- 
age unit. Prodex Corp., Fords, N. J. 





Stretching machine for calendered and extruded film 


Many types of plastic film can be 
stretched on the Bruckner Film 
Stretching Machine. Stretching cal- 
endered or extruded film at con- 
trolled temperatures can improve 
strength, transparency, and surface 
quality or be used to develop special 
effects. Stretching also reduces the 
relative magnitude of thickness varia- 
tions and can be used to produce 
web widths wider than those possible 
on existing extrusion equipment. In 
the stretching machine, the film en- 
ters the unit over tensioning and 
guide rollers and is gripped at its 
edges with tenter clips. The film is 
then heated with hot air to the 
proper temperature (temperature 
varies by type of film), and is 
stretched by the diverging tenter 
clips. After passing through a cool- 
ing zone, the film is wound or re- 
wound. In addition to stretching 
across the web, the machine can be 


BRUCKNER FPoil 
Stretching Machine 
showing feed end (left) 
with controls. Hori- 
zontal scale (top, left 
of center) indicates 
amount of transverse 
stretch of film. 


supplied with optional equipment 
which will also then stretch the film 
in the direction of web travel. This 
two-stage process should not be con- 
fused with true biaxial orientation, 
which stretches the film simultane- 
ously in two directions. Such a 
stretching machine is under develop- 
ment but is not as yet available. Typi- 
cal stretching ratios which have been 
used on the Bruckner machine are 
2:1 on polyethylene, 4:1 on PVC and 
polycarbonate film, and 8:1 and 
greater on polypropylene films. Aver- 
age air temperatures used were 210 
to 230° F., with some running as 
high as 390° F. Average web speeds 
were 30 to 35 yd./min. Speeds up to 
100 yd./min. are said to be possible. 
The length of the machine can be 
supplied according to need. All ma- 
chines are adaptable on order to the 
particular application. Bruckner Ma- 
chinery Corp., Cedar Grove, N. J. 


Pe N 
(More on page 52) 
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—the revolutionary 


PRODEX-HENSCHEL 


U.S. Pat. No. 2-945,634 


PRODEX 
VXER <i 


Resin Dryblending 
Pigment Dispersion 
Mechanical Heating 
of resins and 
compounds in 
EXTREMELY SHORT 
CYCLES WITH 
EXCELLENT 
UNIFORMITY! 


y Plasticized Vinyl Dryblending 

y Rigid PVC Dryblending 

y Pigment Dispersion in Polymers 
Y Acetate and Butyrate Dryblending 
y Filler Mixing with Thermosets 

y Fibre Mixing with Polyesters 

y Dry Coloring 


Hundreds of PRODEX-HENSCHEL MIXERS 
are being successfully used for... 








e}e i } 4 | ° 
In the PRODEX-HENSCHEL MIXER, 
a —— a MODEL 18)SS 35)SS 
impeller rotates at peripheral speeds 
of about 150 ft/second. The centri- TOTAL CAPACITY (cu. ft) 27 5.3 
fugal action of this impeller creates USEFUL CAPACITY (cu. ft.) 18 3.5 
a rapid and continuous flow of the — 
mixer charge through the impeller MOTOR H.P. 15 32 92 
blades. The high impact velocity of 
Sonais ee oaiaiichebaten mika Also available in vacuum-tight construction for vacuum extraction with large 
intimate dispersion of all ingredi- material surface exposure and continuous agitation. , ; 
ents. The impeller is designed for ; The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
large energy transfer to the mixer interior design. All contacting surfaces are made of stainless steel. It is easily 
charge so that rapid mechanical loaded and discharged while running. 
heating is also obtainable. The heat- See the PRODEX-HENSCHEL MIXER perform with your material. Write or 


ing rate is controlled by selection phone for an appointment. 
of the proper speed on the multiple 


speed motor drive. Mixing cycles for Wireay Write for illustrated bulletin M-1. 

complete dispersion are usually so 

short that heat build-up is negligible 

where it is not desired. The mixers PR Oo DEX < ° R PO R AT I ° N 
are jacketed for heating or cooling, FORDS, NEW JERSEY © Phone HILLCREST 2-2800 
and a stock temperature indicator is IN CANADA: Bornett J. Donson & Associotes, Ltd, 1912 Avenue Road, Toronto 12 


provided for continuous observation 
of the batch temperature. 



































NEW MACHINERY- EQUIPMENT 


COMET BLIST-O- 
MATIC vacuum form- 
ing-slitting machine. 
Circular cutters (cen- 
ter) slit in the direc- 
tion of the moving 
formed sheet; o.hers 
(at right background) 
make transverse cut at 
right angle to com- 
plete rectangle. Mini- 
mum cross-cut dimen- 
sions are | inch. 


Vacuum former-slitter for thermoplastic sheet 


Suitable for the production of con- 
tainers, lids, flower pots, cups, and 
other items to be made of thermo- 
plastic sheet, the Blist-O-Matic can 
form and trim items up to 5% in. 
high at speeds of 6 to 10 cycles/min 
Fuil forming area is 24 by 32 inches. 
Minimum formable size is a_ l-in. 
c.ibe. Slitting is done at cutters which 
move at right angles to each other, 
cutting both in the direction of sheet 
feed and transverse to it. Trimming 
is limited to rectangular items. For 


round items, the slitting attachment 
may be replaced with a die-cutting 
press. After trimming, finished parts 
are automatically ejected from the 
machine, Products may be thermo- 
formed by either plug-assist, drape, 
cavity forming, or air form methods. 
Air form is a combination of vacuum 
and air-pressure assist forming. Ma- 
chine design is sufficiently flexible 
for integration with other production 
line equipment. Comet Industries, 
9865 Franklin Ave., Franklin Park, Ill. 





Multi-station rotary thermoformer 


Called the Rotor Blow Matic, this 
rotary mold table, pressure thermo- 
forming machine was specially de- 
signed for making refrigerator door 
liners and other large items. Pieces 
up to 8 in. deep and up to 62 by 31 
in. in size can be formed from heavy 
sheet. Fully automatic in operation 
(except for loading and unloading of 
sheets), the table has four sheet 
clamping stations. After the sheet is 
clamped, it goes to a_ pre-heat 
station, then to a full-heat station 


and thence to a forming station. 
Here a 12-hp. hydraulic arbor press 
clamps and seals the sheet, forming 
it into the mold with hot air at a 
pressure of 5 atm. The press then 
automatically trims the sheet and 
drills it when required. Typical 
hourly production is 120 PVC door 
liners, 2-mm. thick, fully trimmed 
and drilled. Dry cycle is up to 300 
pieces per hour. Heaters supply 2 
kilowatts. A. Triulzi, Via Vialba 56, 
Novate (Milano) Italy. 


(From page 50) 


Automatic transfer press 
Specifically intended as a low-cost 
unit for use on short production 
runs where low mold costs and quick 
set-up are desired, 25-ton  air- 
operated automatic transfer-molding 
press, Model 725, also provides the 
labor-saving advantages of auto- 
matic molding. It is easily converted 
from automatic transfer molding to 
automatic compression molding, and 
it can be operated either fully 
automatically, intermittently, manual- 
ly, or semi-automatically. Press oper- 
ates with direct powder feed by 
means of an easily adjustable three- 
station rotary feeder. An air supply 
with 100 p.s.i. working pressure is 
ample. The force of the air-cylinder 
is multiplied by a toggle arrange- 
ment to develop the 25-ton clamp- 
ing force and provides fast closing 
and opening action. A 52-ton maxi- 
mum transfer force is obtained by 
means of a separate air-cylinder, 
whose pressure can be adjusted in- 
dependently of the clamping pres- 
sure. The unit is supplied with both 
top and bottom ejection systems, and 
has an air-operated blow-off device. 
Other specifications: clamp stroke, 5 
in.; transfer stroke, 2% in.; ejection 
stroke (top and bottom), 2% in.; 
hold-down pin stroke, 1% in.; day- 
light, press open, 22% in.; daylight, 
bed plate to ram with press closed, 
12 to 17 in.; platen size, 11% by 6 in.; 
minimum dry cycle time, 5 seconds. 
F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


Bottle-bottom coder 

A portable conveyor-line attachment 
for imprinting the bottom of plastic 
bottles employs a new kind of flexo- 
graphic ink that is said to adhere 
permanently to the treated plastic 
surface. The coder automatically 
separates and holds the bottles as 
they are imprinted; bottles may be 
empty or filled; feed may be con- 
tinuous or intermittent. Adolph 
Gottscho Inc., Hillside, N. J. 


Weigh feeder 

Developed especially for  small- 
capacity injection machines, the 
Type 6130 precision weigh-feeder has 
a maximum weigh bucket capacity of 
10 ounces. It is designed to be 
mounted on the molding press in 
place of the regular volumetric hop- 
per. The unit includes a scale with 
over-and-under indicator, a 50-lb. 
capacity aluminum supply hopper, 
and stainless steel net weigh hopper 
and dump mechanism. Fully elec- 
trical in operation, the unit requires 
115 v., 60 c.p.s. current at 50 watts. 
Exact Weight Scale Co., 538 East 
Town St., Columbus, Ohio—End 
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FERROS Brand New 


The industry’s finest roving, long used exclusively for production 
of Ferro Uniformat and Unirove reinforcing materials, is now available 
to thermosetting molders. To our friends who have waited for this 
day, after “trial runs” while we were expanding ‘production facilities, 
we want to express sincere thanks. And we promise to deliver the 
same high quality, consistently uniform roving they found so satisfac- 
tory in their tests. If you are interested .in such material, we invite 
you to try UNIROVING. Write for samples, specifications, prices. 
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FERRO 


FERRO CORPORATION 
FIBER GLASS DIVISION 
Nashville 11, Tenn... . Huntington Beach, California 


Other Ferro plants in Argentina, Australia, Brazil, 
Canada, Chile, England, France, Holland, Japan, 
Mexico, South Africa and Spain. Write for addresses. 





Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


General 

New contenders groom for plastics 
jobs. Chem. Week 87, 105-06, 108 
(Oct. 15, 1960). Three new plastics 
are described briefly. They are poly- 
spiroacetals, trans-polyolefins, and 
polyoxetanes. 


Fibers. C. S. Grove Jr., J. L. Vodo- 
nik, and R. S. Casey. Ind. Eng. Chem. 
52, 959-61 (Nov. 1960). Develop- 
ments in synthetic fibers are reviewed; 
98 references. 


Materials 

Sucrose acetate isobutyrate in cellu- 
lose acetate plastics. W. M. Gearhart 
and E. W. Wilson. SPE J. /6, 1140- 
43 (Oct. 1960). Sucrose acetate iso- 
butyrate (SAIB) improves the end 
products and the processing character- 
istics of cellulose acetate (CA) plas- 
tics. SAIB is of considerable value 
as a modifier in the field of dimethyl 
phthalate plasticized CA. Several 
other applications are also described 
for SAIB-modified plastics. 


Ultra-violet absorbers stop degrada- 
tion. D. Weicksel. Canadian Plastics 
1960, 47-49 (Oct.). Substituted 2-hy- 
droxybenzophenones are useful as ab- 
sorbers of ultra-violet radiant energy 
to prevent degradation of plastics. 
Particular emphasis is given the com- 
pound 2,2’-dihydroxy-4-methoxyben- 
zophenone, This material exhibits a 
cut-off in the ultra-violet at 380 milli- 
microns. The use of this compound is 
beneficial in films, lacquers, and var- 
nishes containing polyvinyl chloride, 
polyvinylidene chloride, polyvinyl 
butyral, and cellulose acetate. 


Mechanism of the thermal hardening 
of phenol-formaldehyde resins. Z. S. 
Smirnova and V. I. Serenkov. Vyso- 
komolekuliarnye Soedineniia 2, 1067- 
70 (July 1960). The thermal hard- 
ening of resols is due to interaction 
between methyl groups and the hy- 
drogen of the ring. The hydroxyl 
groups of phenol do not participate 
chemically in the hardening process. 
The phenol hydroxyls undergo no 
change when novolaks are heated to 
180° and even to 250° C, 
the latter to 350° C 
degradation. 


Heating 
. leads to their 


Effect of fillers on the melting points 
of crystalline polymers. V. A. Kargin 
and T. I. Sogolova. Vysokomolekuli- 
*Reg. U.S. Pat. Off 


54 


arnye Soedineniia 2, 1093-98 (July 
1960). A study was made of the melt- 
ing points and mechanical properties 
of crystalline polymers compounded 
with solid fillers. The addition of a 
filler not entering into chemical reac- 
tion with the polymer does not shift 
its melting point, ic., it does not 
break down the structure of the pri- 
mary crystalline regions. It does, 
however, change the complex of the 
mechanical properties, i.e., it affects 
the secondary crystalline formations. 
On chemical interaction between the 
filler and the polymer, the melting 
point of the latter is lowered. The 
filling of a crystalline polymer with 
large amounts of metallic oxides 
causes a qualitative change in the 
properties of the polymer at tempera- 
tures above the melting point. 


Molding and fabricating 

Molding flexible polyether urethane 
foams. P. G. Gemeinhardt, J. F. 
Szabot, A. S. Morecroft, and J. H. 
Saunders. SPE J. 16, 1117-19 (Oct. 
1960). A process for molding thin 
sections of one-shot polyether foams 
is described. The molds are con- 
structed of 16-gage steel, but thin 
aluminum may also be used. Rapid 
foaming is obtained in high capacity, 
radiantly heated ovens. This system 
for application of heat is said to prac- 
tically eliminate foam densification. 


Effect of orientation on the physical 
properties of injection moldings. 
G. B. Jackson and R. L. Ballman. 
SPE J. 16, 1147-52 (Oct. 1960). A 
method is described for determining 
birefringence of molding resins. The 
information so obtained is useful in 
molding control and for fapid, non- 
destructive estimates of physical 
properties at various points of the 
molding operation. 


Applications 

Add plastics to corrosion foes. Chem. 
Eng. 67, 104, 106, 108 (Oct. 17, 
1960). Reinforced-plastic corrosion- 
resistant equipment has grown from 
almost nothing 5 years ago into a 
$7,000,000 business. Present growth 
is about 15% per year but a sudden 
spectacular expansion is expected by 
many. Potential market of process 
equipment is estimated at over 
$100,000,000 per year before installa- 
tion. Polyesters account for about 
90% of the equipment. Reaction 
products of maleic or phthalic an- 


hydride and aliphatic glycols are 
making a strong bid for use in these 
reinforced plastics products. Chlori- 
nated dicarboxylic acids are used 
along with materials such as hexa- 
chloroendomethylene tetrahydro- 
phthalic anhydride to develop flame 
resistance. 


Properties 

Plastics and rubbers under extreme 
operating conditions. E. W. Russell. 
Plastics Inst. Trans. 28, 164-70 (Aug. 
1960). The behavior of plastics and 
rubbers in tropical, chemical, high 
temperature, low temperature, and 
ablative environments is discussed. 
Modes of failure are considered. 
Eleven references. 


Testing 

Testing and evaluation of dirt-resist- 
ing properties of PVC leathercloth 
and sheeting. F. Kratschmann. Kunst- 
stoffe 50, 534-35 (Sept. 1960). Poly- 
vinyl chloride leathercloth and sheet- 
ing tend to get slightly dirty in use. 
By application of a suitable dry and 
hard top coat, good dirt repeliant 
properties can be achieved. A method 
is described to test this property. 


Controlling materials for missile con- 
struction. M. Kushner. Brit. Plastics 
33, 361 (Aug. 1960). Although many 
new testing devices and test methods 
have been developed for analysis of 
reinforced plastics used in missiles, 
many become useless due to lack of 
control in preparation of the lami- 
nates. Areas in which greater quality 
control are required, and some of the 
problems which must be solved, are 
discussed in detail. 


Publishers’ addresses 


British Plastics: Iliffe and Sons Ltd., Dorset 
House, Stamford St., London SEl, England. 


a Plastics: Monetary Times priating 
Co 341 Church St., Toronto 2, Ontario 


Rng 


Chemical Engineering: aieGene.: Hill Digest 
ces Co. Inc., 330 W. 42nd St., New York 
36, N. . 


Chemical Week: Ibid 


hemistry: Ameri- 
iiss neSintecath St., 


Industrial and } ym 
can , Chemical ye 
N . Wash ingt< on 6, 


Kunststoffe: Karl Hanser Verlag, Leonard- 
Eck-Strasse 7, Munich 27, Germany. 


Plastics Institute Transactions and Journal: 
The Plastics Institute, 6 Mandeville Pi., Lon- 
don W1, England. 


a. PE Journal: Society of Plastics ngianens 
. 6 Prospect St., Stamford, Conn 


v yeohousteheliaraye Soedineniia: Academ 
Science of U.S.S Moscow, Russia.—£ 
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New 

RCI Epoxy 
Casts 
Under 
Vacuum 


Without \ o 


Foam-out 


RCI EPOTUF 37-129 is a non-volatile, 100% reactive 
liquid epoxy resin with a viscosity below 1,000 cps and a 
boiling point over 150° C. at 5 mm Hg absolute pressure. 


EPOTUF 37-129 was specifically engineered for elec- CREATIVE CHEMISTRY. ..YOUR PARTNER IN PROGRESS 
trical use—it can be cast under high vacuum to assure REICH HO|l D 
complete impregnation of coils or motor windings without 

: A om . Synthetic Resins « Chemical Colors « Industrial Adhesives ¢ Phenol 
foam-out due to diluent boil-off. In addition, the cured resin Hydrochloric Acid * Formaldehyde « Phthalic Anhydride 
. . . ‘ ° . Maleic Anhydride ¢ Ortho-Phenyiphenol e Sodium Sulfite 
achieves superior electrical properties and improved MOIS- _ pentaerythritol « Pentachiorophenol « Sodium Pentachlorophenate 
ture resistance Sulfuric Acid ¢ Methanol 

REICHHOLD CHEMICALS, INC 


Write today for further details about EPOTUF 37-129. RCI BUILDING, WHITE PLAINS, N.Y. 
a 2 a £3 ee oe 
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U.S. PLASTICS PATENTS 


Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


U.S. Pats., Sept. 13, 1960 
Polyisocyanates. W. Bunge, E. Wind- 
emuth, and K. Mielke (to Mobay and 
Bayer). 2,952,665. 


Phosphoro-polyesters. H. W. 
Jr. and R. L. McConnell (to Eastman 
Kodak), 2,952,666 


Coover 


Polyamides. J. R. Caldwell (to East- 
man Kodak). 2,952,667. 


Copolymers. F. A. Ehlers (to Dow). 
2,952,668 


Perfluorocarbon polymers. M. I. Bro 
(to Du Pont). 2,952,669 


Olefin polymers. J. E 
lips). 2,952,671. 


Cottle (to Phil- 


U.S. Pats., Sept. 20, 1960 


Polyurethane foams. A. Khawam (to 
Allied Chemical). 2,953,533. 


Foundry resin binder. H. K. Salzberg 
and C. R. Barber (to 
2.953.535 


Borden). 


{minotriazine-formaldehyde. G. Wid- 
mer (to Ciba). 2,953,536. 


Vinyl halide polymer. W. K. McBrien 
(to Diamond Alkali). 2,953,537. 


Curing 


glycidyl polyethers. R. M. 
Hedrick (to Monsanto). 2,953,544. 


Cross-linked vinyl resins. J. A. Patter- 
son and I. M. Abrams (to Chemical 
Process). 2,953,547 


Polyamides. S. Schott and H. Green- 
berg (to Natl. Distillers). 2,953,548. 


Vinyl-epoxy copolymers. F. C. Fro- 
stick Jr. and B. Phillips (to Union 
Carbide). 2,953,550. 


Ethylene-alkyl acrylate copolymer. 


W. G. White (to Union Carbide). 
2.953.551 


Ethylene -alpha- butene 
G. B. Stampa and M. J. 
Union Carbide). 2,953,552. 


copolymers 
Starck (to 


Heteropoly peptide s. W. A. Darlington 


and H. I. Weingarten (to Monsanto) 
2,953,558 9 


U.S. Pats., Sept. 27, 1960 
Polyvinyl fluoride film. L. R. Barton 
(to Du Pont). 2,953,818. 


Polyacrylate copolymer-polyepoxide 
M. D. Hurwitz (to Rohm & Haas) 


2,954,358 


Trifluorochloroethylene copolymer. | 
E. Robb and D. R. Wolf (to Minne- 
sota Mining). 2,954,359 


Condensation resins. H. Krzikalla, F. 
Meyer, and F. van Taack-Trakranen 
(to Badische Anilin). 2,954,360. 


Unsaturated borazol polymers. S. J. 
Groszos and S. F. Stafiej (to Ameri- 
can Cyanamid). 2,954,361. 


Vinyl chloride resins. J. E. Wilson (to 
Union Carbide). 2,954,362. 


Halo-vinyl resins. W. Kuehne, H. 
Pohlemann, and H. Krzikalla 
Deutsche Advance Produktion). 
954.363. 


Polyester amides. D. Coleman, D. 
Kraszner, and A. F. McKay (to Mon- 
santo). 2,954,364, 


Polyisocyanates. E. Windemuth, W. 
Bunge, and O. Bayer (to Bayer and 


Mobay ). 2,954,365. 

Borazole copolymers. J. J. Pellon (to 
American Cyanamid). 2,954,366. 
Polyvinyl compounds. E. J. Vanden- 


berg (to Hercules). 2,954,367. 


Polyetheneoxy esters. J. V. Karabinos 
and A. T. Ballun (to Olin Mathie- 
son). 2,954,369 


U.S. Pats., Oct. 4, 1960 

Extrusion. R. Colombo (to Lavora- 
zione Materie Plastiche). 2,954,581. 
Molding press. H. R. Gregory and M. 
Kendal (to British Coal). 2,954,583. 


Molding press. W. R. Groves (to 
British Industrial Plastics). 2,954,584. 


Sprayable foams. S. R. Foster (to 
Du Pont). 2,955,058. 


icetal compositions. D. E. 
(to Celanese). 2,955,092. 


Hudgin 


Polyurethanes. F. 
Pont). 2,955,095. 


Gollob (to Du 


Perfluorocarbon polymers. R. S. Mal- 
louk and B. W. Sandt (to Du Pont) 
2,955,099. 


Curing polyepoxides. P. Bruin and 
J. J. Zonsveld (to Shell). 2,955,101. 


Chlorinated isoolefin-polyolefin co- 
polymers. R. E. Clayton, J. R. Briggs, 
and F. P. Baldwin (to Esso). 2,955,- 


102. 


Metal-plastic laminates. L. B. Allen 
and D. E. McElroy (to International 
Resistance). 2,955,974. 


Cellular polyurethane. A 
(to Allied). 2,956,031. 


Khawam 


Siloxane foams. R. 1 
Corning). 2,956,032 


. Joyce (to Dow 


Lignin-phenolic resin compositions. 
A. Apel and T. Riehm. 2,956,033. 


Epoxy resin. L. J. Novak and J. G. 
McCallum (to Union Carbide). 
2,956,039. 


U.S. Pats., Oct. 11, 1960 


Dyeing stressed polymers. P. W. Mor- 
gan (to Du Pont). 2,955,324. 


Foundry resins. J. 8. Horn and J. M. 
Bleuenstein (to Ford and American- 
Marietta). 2,955,336. 


Chalkboard. F. B. Shaw, J. S. Schlue- 
ter, and J. R. Guenther (to Conti- 
nental Can). 2,955,364. 


Patching material. 1. A. Herbst (to 
A. O. Smith). 2,955,952. 


Furfural-aldehyde condensates. K. 
Dietz and G. M. R. Lorentz (to Lu- 
cius & Bruning). 2,956,040. 


Polyethylene-polypropylene film. W. F. 
Underwood and E. D. Fuller (to 
Union Carbide). 2,956,042. 


Quaternized polymers. H. E. Rails- 
back and W. B. Reynolds (to Phil- 
lips). 2,956,043. 


Acryloxymethylsilicon polymers, R. L. 
Merker (to Dow Corning). 2,956,- 
044. 


Polyacrylates. F. J. Glavis, D. G. 
Downing, and H. M. Grotta (to 
Rohm & Haas). 2,956,046. 


Vinylidene_ chloride-acrylonitrile co- 
polymers. W. G. MacPherson and 
C. D. Parker (to Dow). 2,956,047. 


Fluoroolefin copolymers. A. N. Bol- 
stad and F. J. Honn (to Minnesota 
Mining). 2,956,048. 


Poly-alpha-chloracrylates. H. D. Ans- 
pon and F. E. Pschorr (to General 
Aniline). 2,956,049, 


Polyethylene. C. J. Benning (to W. R. 
Grace). 2,956,050. 


U.S. Pats., Oct. 18, 1960 


Plastic boat. J. G. Newsome (to New- 
some Fiberglass). 2,956,292. 


Polyethylene extrusion. Y. Conwell, 
W. B. Happoldt Jr., and E. Lewis (to 
Du Pont). 2,956,306. 


Hollow balls. A. L. Jendrisak and 
A. A. Jendrisak (to Brittain Prod- 
ucts). 2,956,611. 


Photosensitive polymers. M. J. S. 
Michiels, R. P. J. G. Thiebaut, and 
G. A. Philpot (to Eastman Kodak). 
2,956,878.—End 
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Stabilization of Electrical Compounds? 


The answer to superior electrical insulation—at low volume cost—is the new 
Argus stabilizer, Mark AMP. It has lower specific gravity than lead stabilizers. 
Thus, by volume, it costs less. 

Mark AMP gives excellent resistivity and retains physical properties 
upon high temperature heat aging. It assures excellent retention of capaci- 
tance, resistivity, and % power factor upon extended aging in water at 70°C. 
In addition, it can be used in a wide range of insulations. 

Whether you’re looking for better ways to stabilize electrical compounds, 
clear rigids, any vinyls—or ways to invest vinyls with non-toxic, low tempera- 
ture or other specific properties—you'll find it pays to check with Argus. 

If one of our line Mark stabilizers or Drapex plasticizers doesn’t solve 
your problems, our research chemists will. Call us! 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal. 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderlecht, Drogenbos, Beigium—Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England 
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_WARMS UP TO BLOW MOLDING 


K ceping pace with design advances, the Chrysler Corporation investigated blow molding and 
found these heater ducts to be both functional and economical. Each is blow molded—in one 
piece—of Bake ite Brand high density polyethylene. They're tough but light in weight. And 
though they are large and complex, the production rate is high. 

These ducts prove that the blow molding of polyethylene reaches far beyond the realm of 
containers—that it is a practical, efficient and economical method for producing large or small, 
simple or complex parts. 

The first consideration for the effective blow molding of such parts is the selection of the 
proper polyethylene. Union Carbide offers the greatest variety of polyethylenes available at one 
source—high, low or medium density, and copolymers. This means you are sure to find a formulation 
suited to your application. 

What's more, you can call on Union Carbide for technical aid in blow molding it to best 
advantage. Union Carbide’s experience in blow molding polyethylenes dates back almost as far 
as the technique itself, and has progressed as rapidly. 

Remember, for design advancements in plastics, you'll find the materials and the experience 
at Union Carbide Plastics Company. For information write Dept. HW-87, Union Carbide Plastics 
Company, Division of Union Carbide Corporation, 270 Park Avenue, New York 17, New York. 
In Canada: Union Carbide Canada Limited, Toronto 12. 


The heater ducts (left) were blow molded for the 
Chrysler Corporation by Woodall Industries, Detroit, 
Michigan. Prototype blow-molded sun visor (above) 


also by Woodall illustrates the design flexibility of blow U N i Oo N 
molding for automotive applications. CA R Ri fs a 


Baxevrre and Union Cansipe are registered trade marks of Union Carbide Corporation. 





DAPON molded parts in blue 


In this power connector... 


a 


DAPON RESIN STOPS ARCING DUE TO MOISTURE 


DIALLYL PHTHALATE 


ARK-trol connector can be disconnected while carrying full 
current loads—DAPON has high arc and tracking resistance 
even after moisture conditioning. 


If you require outstanding electrical properties in a 
resin, tear a leaf from the design book of Crouse/Hinds 
Company, Syracuse, N. Y. At the heart of their new ARK- 
trol connector series, you'll find molded parts of DAPON 
resin. By using DAPON, they— 


¢ Overcome the problem of contact misalignment due to 
post-mold shrinkage of other plastics. 


Eliminate the severe drop in resistivity under moist 

conditions, characteristic of other plastics. 

Utilize excellent electrical properties to reduce insulat- 

ing material by approximately 50% without lowering 

previous electrical ratings. 

DAPON molds easily around metal inserts without corro- 
sion. With DAPON there’s virtually no shrinkage or crack- 
ing after molding (connector pins remain tight!). The 
material has extremely low moisture absorption—it main- 
tains high are resistance even in moist atmospheres. 


60 


DAPON dially] phthalate resin withstands extremes of tem- 
perature, vibration and shock. The tolerances of DAPON 
parts are practically unaffected by long-term operation at 
temperatures up to 450°F. 

Specify DAPON (diallyl phthalate) Resin when you need: 

Low dielectric loss 

High dielectric strength 

Superior dimensional stability 

Excellent arc resistance 

High volume and surface resistance after high humid- 

ity-high temperature conditioning. 


Write today for literature coveri:. *-“hnical aspects 
and uses of this rugged thermosett.... resin and *he 
names of compounders using DAPON Resins. 


Putting ideas to work 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Dapon Department 
161 East 42nd Street, New York 17, New York 
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Ni | ad °¢¢ Revolutionary! 


Modular Constructed PLASTIC INJECTION 
MOLDING MACHINE! 


CHECK TH 3) 2 od 7 ei ee 
.-»- THE MOST ADVANCED IN THE WORLD 
* Adjustable clamp 


eligi eee * Temperature con- 
stroke, 5” to 12”, of- { trol instruments 
fers versatile range are double shock 
of molded parts. mounted on the 
machine. 


* Open frame con- 
struction permits 
free drop of finished 
parts. 


zs : = A Printed circuit 

* Vertically mounted - Se pes! PED live at aera : ne electrical system 
manifold simplifies tt 3k, a features plug-in 
entire hydraulic sys- : ae relays, limit switch. 
tem. . es and timers. 


The new Moslo, modular design, is the first Plastic Injection Molding Machine 
with a printed circuit electrical system. Machines available include, 1 ounce, 
high speed container up to and including 6-8 ounce, high speed. Since relays 
and timers are plug-in type, rewiring for replacement is not necessary. 
Electrical trouble shooting is reduced to an absolute minimum. Installation 
wiring can be accomplished by simply dropping your present in-plant wiring. 
The electrical console cabinet is eliminated and considerable production floor 
space is gained. 

These and many other new features highlight this fully automatic machine. 
Write, wire or phone for complete specifications. 


JANUARY 1961 





© Fol oto Ms (-1-) ae) Ml ad -1 a -] ol -> & 
olgialoMmiamsal-meolel-jial-t-+— 
fo) am atl a Vae la od (ovet-Collih 


PAN AMERICAN 


1 


This sign, 95 ft. long x 10 ft. deep, was made by Fredk. B. Hall & Co. Ltd., New Cross Road, 
London, S.E.14, from opal corrugated ‘Perspex’ acrylic sheet and blue flat sheet ‘Perspex’ 
for Pan American World Airways, Piccadilly, London, office. 


© Tperspex’ acrylic sheet as a sign material is one of the world’s most 
Paces business attractions. This efficiency is often best demon- 
strated by very simple designs like this 95 foot long 10 foot deep 
fascia sign at the Pan American offices in Piccadilly. Outstanding, 
crisply readable and yet as distinctive as its surroundings, this is 
probably the largest illuminated sign ever made from ‘Perspex.’ 
This lightweight, easily shaped material, with a superb finish, is one 
of the most versatile of the wide range of plastic materials made by 
I.C.1. If you work with plastics it will pay you to keep in touch with 
I.C.1., whose job is the developing of new plastics and advising on 
the application of existing ones. 
The I.C.1. Plastics Division technical service is freely available to all 
customers through oversea companies, agents and representatives. 


manufactured by 1.C.1. 


5 a wae . * 5 * p) ‘Perspex’ is the registered 
PD} 4 >) PD} Pa C trade mark for the acrylic sheet 


THE FINEST PLASTICS TECHNICAL SERVICE IN THE WORLD 


Imperial Chemical Industries Ltd., Plastics Division, Export Dept., Bessemer Rd., Welwyn Garden City, Herts., England. 
U.S.A. Enquiries to: ¥. B. Henriques Inc., 521 Fifth Avenue, New York 17, N.Y. 


Canadian Enquiries to: Canadian Industries Limited, Plastics Division, P.O. Box 10, Montreal, P.Q. 
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For records... 


Let LECTRO*’ 78 stabilizer help you maintain 
maximum physical properties with vinyl resins 


LECTRO® 78 is a basic lead stabilizer 
developed for use with all types of 
vinyl chloride polymers. 

Manufacturers of both filled and 
unfilled vinyl phonograph records find 
Lectro 78 an outstanding stabilizer. 

Its high heat stability maintains 
the maximum physical properties at- 
tainable with vinyl resins. As a result, 
their records have superior wear prop- 
erties . . . highest fidelity . . . lowest 
noise level. And because of the com- 
patibility and good stabilizing action of 
Lectro 78, there’s no arinoying problem 
of surface streaking. 

Besides phonograph records, there 
are many other applications where 
Lectro 78 can simplify production, im- 
prove performance. This stabilizer is 
exceptionally well suited for high tem- 
perature insulation, rigids and other 
compounds. Its easy dispersion and 
non-gassing characteristics combine to 
make this stabilizer an excellent choice 
to help you meet a variety of severe 
processing and service conditions. 
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For example... in tests made 
according to Underwriters’ Laboratory 
procedures on T, TW, 90°C and 105°C 
coated wire, Lectro 78 displays high 
volume resistivity over a range of tem- 
peratures. What’s more, it shows out- 
standing moisture resistance. 

And that’s not all. Lectro 78 sta- 
bilizer is an efficient basic lead vul- 


canizing agent for chlorosulfonated 
polyethylene... has good compatibility 
with most plasticizers commonly used 
in electrical insulation . . . requires less 
lubricant than most other electrical 
stabilizers. Use the convenient coupon 
below to get valuable additional infor- 
mation on Lectro 78 stabilizer. A data 
sheet can be yours by return mail. 


LECTRO’® 78 4 Chemical Development of 


Name 
Company 


Address 


City & Zone 


INA ational Be ead BA 


111 Broadway, New York 6, N. Y. fy 


National Lead Company : General Offices, 111 Broadway, New York 6,N.Y 
In Canada: 1401 McGill College Avenue, Montreal 


Gentlemen: Please send your new Data Sheet for LECTRO* 78, basic lead 
stabilizer for use with all types of vinyl chloride polymers. 


Title 





Where the accent’s on quality there’s a preference for Plastolein Plasticizers 


“Any plasticizer 


a that we use must 


. we always use 
enhance Koroseal’s 
reputation... 


the highest quality 


>> 


plasticizers available.” 


Harold Nelson, Technical Francis Weisend, Plant Man- 
Director of Coated Fabrics ager, Plastic Products, of The 
Department of the United B. I 


States Rubber (¢ ompany 


Goodrich Company, 
Marietta, Ohio. 


panos: 


TOLEX 


* ... when considering 


plasticizers, we first 
stress performance.” 


Ed Hamway, Technical Di- 
rector of the Textileather Di- 
vision of The General Tire 
and Rubber Company. 


CIN 


. nothing but 
the finest plasticizers 
in our outerwear 
materials.” 


“ 


Fred S. Strauss, President 


of Harte & Company, New 
York. 


accents | 
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olovin 


“only the best 
are selected ... 


William D. Hedges, Vice 
President in Charge of De- 
velopment and Research at 
Columbus Coated Fabrics 
Corporation, Columbus, Ohio. 


federan 


“*... Emery plasticizers 
in our Federan give 
us excellent results 

at economical prices.” 


Dr. Ernest Seaman, Research 
& Development Director, 
Federal Industries, Belleville, 
New Jersey. 


BURLSKIN 


**.. extra performance 
becomes one of the 
primary considerations 
in evaluating the 

cost of a plasticizer.” 


i iam cS A 
James Geenty, Technical Di- 
rector of the Goodall Vinyl 
Fabrics Div., Burlington 
Industries. 


ORGANIC CHEMICALS DIVISION 


arew wer 


Angele 
es (Canada 


Export 


quality 
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the Hartig Laboratory is your laboratory 
for pre-production testing of 
extrusion processes and equipment... 





FOR INFORMATION ON FACILITIES & SCHEDULING 
OF THE HARTIG LABORATORY, CONTACT YOUR 
NEAREST HARTIG SALES ENGINEER: 
Midwest—Chicago Area 


320 So. School St., Mt. Prospect, Ill. 
Ph—Clearbrook 5-5300 


aol, N. Levers 


Midwest—Ohio Area 
104 Prentiss St., Munroe Falls, Ohio 
Ph—Overdale 8-5731 


R. Guggenheim 


New England R. D. Sackett 
15 Westernview Circle, E. Longmeadow, Mass. 
Ph—Laurel 5-3853 


Metropolitan N. Y. C. 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


Jim Ferrier 


Canadc ..... ..Ron Keeling 
1669 Eglinton “Ave. W., Toronto 10 
Ph—RU 1-5627 


Western and Southern Area 
Box 531, Westfield, N. J. 
Ph—Adams 2-9390 


Contact Home Office 


LIN TEI 


(3 EBSITRUDERS 


WALDRON-HARTIG 


Division of Midland-Ross Corporation 
P.O. Box 531, Westfield, N.J. 


Ask for Bulletin FL-1 
which describes our 
laboratory facilities. HE-€60 
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CATALYSTS 
ACCELERATORS 
STABILIZERS 


STEARATES 
SILICONE CURING AGENTS 
FUNGICIDES 


UODEX helps you solve problems...improve your products... 


with the plastics industry's most complete line of certified quality chemicals 


Whatever your requirement, only NUODEX can offer you 
a complete line of certified quality products from which to 
select the one best suited to your needs. This certified qual- 
ity assures you of precise control because Nuodex products 
are consistent in their uniformity and performance time 
after time. 

Such dependable performance is the result of Nuodex qual- 
ity control through extensive research and laboratory facili- 
ties. And these facilities perform other vital functions for 
you. They supply experienced technical service and applica- 
tion research to assist you in developing systems to meet 
your specific needs and to help with practical solutions in 
manufacturing. 

Further, Nuodex research pioneers in the development of 
new and better products. The most recent example is 
Nuostabe V-] 34,a superior liquid stabilizer unmatched both 
in performance and in the range of its applications through- 
out the vinyl chloride field. 

Nuodex representatives all over the United States stand 
ready to serve you in your special fields of interest. And to 
assure you of prompt delivery, Nuodex maintains a nation- 
wide network of strategically located warehouses. 


NUODEX —the single source of 
supply for the plastics industry 


Nuodex offers a complete line of nine certi- 
fied quality catalysts and accelerators for the 
polymerization of polyester, styrene and vinyl 
monomers, including Benzoyl, Lauroyl and 
M.E.K. peroxide catalysts as well as Cobalt 
accelerators. The growing family of Nuodex 
vinyl stabilizers now includes 24 different 
products identified as Nuostabes. A broad 
range of calcium, zinc, magnesium and lead 
stearates .. . ten silicone curing agents known 
as Silicures® . . . plus a line of fungicides de- 
veloped for plastics . . . together give you the 
widest choice of special purpose chemicals 
available from one source- 


For a complete listing of Nuodex products, 


see pages - 483-488 in Chemical Materia's 
Catalog. 


special purpose chemicals for industry 


NUODEX PRODUCTS COMPANY «+ ELIZABETH, NEW JERSEY 
A Division of Heyden Newport Chemical Corporation 


Fungicides + Nickel Salts + Organic Peroxides + Paint Additives + Stearates + Vinyl Additives 
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"The New Blow-o-matic 
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3 TABLES 7 , | y : Up to 20 litres—5 gallon 


interchangeable . ee So cn litres 
2 i 


Can be changed in 30 minutes 


EXTRUDERS 


45 mm - 60 mm - 100 mm 


Infinitely variable oil drive 


L/D ratio 1:18 and 1/20 


EXTRUDER CROSS HEADS 
1-2-3-4-5 zoneheads 


Adjustable wallthickness 


Valves in multiheads allow 
different lengths of items 
in the same cycle 


Multicoloured extrusion 


HOPPER 
LOADER 


i " + llent mixin 
Automatic 4 Excellent mixing 


@ Supplied with 2 drums 
e Capacity: 1 bag - 
Capacity 250 kilos per hour 25 kilos 


No waste 





Sole agent es on 
DANISH PLASTICS Phone: TRia 3737— 
Cable: Daniplast 


We are pleased to invite you to visit the Danish ' BLOW-O-MATIC CORP. LTD 


Plastics plant in Copenhagen for a demonstration. 


United States Representatives—tThe Rainville Co., Inc., 839 Stewart Ave., Garden City, L. I., N. Y. 




















Special hydraulic 
presses 


for the plastics industry 
for any pressure and temperature 


with automatic loader and unloader 


Largest Manufacturer Specialising in Steam Heated Presses 


G. Siempelkamp & Co. - Maschinenfabrik - Krefeld Western Germany 
Cable address: Siempelkampco Teleprinter: 085 3811 











POLYPROPYLENE, POLYETHYLENE, POLYSTYRENE, VINYL .. . carefully filled to your exact color and 
quality requirements by our laboratory experts. Cut costs . . . maintain highest quality with our uniform, 
dust-free pellets. Future orders guaranteed to match perfectly! Write! 


€9 ~A-Schulman inc 


790 East Tallmadge Avenue, Akron 9, Ohio 


*AviSun Polypropylene 





738 Statler Building, Boston 16, Mass. * 14th and Converse Sts., East St. Louis, Ill. © 460 Park Avenue, New York 22, New York 
e 2947-51 W. Touhy Ave., Chicago 45, Ill. © 3350 Wilshire Boulevard, Los Angeles 17, Cal. * P. O. Box 1209, Orange, Texas 
Bodekerstrasse No. 22, Hanover, Germany ® Ibex House Minories, London E. C. 3, England ® Galerie Louise 43 B, Brussels, 
Belgium * 78 Rue de Richelieu, Paris, 2eme, France ® Helmbacherstrasse 13, Koln-Lindenthal, Germany 





Autonomous and automatic 
injection moulding machines 
with dynamic preplasticising 


6 sizes from 60 grs. to 1300 gprs. 
suitable for all thermoplastics 
without changing of the plasticis- 
ing chamber 


plastiniector 


World Distributors: 


COVEMA s.r. 


Milano/Italy—Via Fontana | 
Tel. 705.735——709.356—Cables: COVEMA—Milano 








the 


Eo Fe © 
emblem 


ily ee ee 
- eee ma ie a 
ioe nese 4 


na Se ie A a OLE RS NN i SEEN ca oe 


is one of the 
many fine products 
permanently marked by 


PEERLESS ROLL LEAF 
MATERIAL AND MACHINERY 


for Quality, Know-How, Workmanship and Service 
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e SPEEDS PRODUCTION 
e IMPROVES QUALITY 
e CUTS COSTS 


@ MAKES DIFFICULT + 
- MOLDS EASY 


The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 


is also now available as standard equipment on new Impco machines. 
Its use gives you: 


e Raw material savings e Increased mold area 
e Increased capacity @ Simplified nylon molding 
@ Reduced molding pressures @ Fewer rejects 

Ask for Bulletin P-127 for more information. 


D IMPROVED 


MACHINERY INC. 
NASHUA, NEW HAMPSHIRE 


MANUFACTURERS OF IMPCO PLASTIC MOLDING MACHINES 


MODERN PLASTICS 





YOU CAN TEST" 


Loa ‘2 By 8 OS Oe 


ULTRAVIOLET LIGHT ABSORBERS 


UVINUL is Antara’s name for chemicals that 
protect against ultraviolet (UV) radiations; 
they function by absorbing these rays and dis- 
sipating this energy harmlessly. The UVINUL 
products are the most light-stable UV ab- 
sorbers developed to date. They offer the wid- 
est range of application of any group of UV ab- 
sorbers commercially available in the world. 

Some examples of UV degradation are: loss 
of tack in adhesives, darkening of wood, fad- 
ing, loss of dimensional stability, rancidity, and 
sunburn. ‘The UV component in light (day- 
light or fluorescent) affects clear and pastel 
plastics too, causing discoloration, surface craz- 
ing, brittleness, and loss of tensile strength. If 


your product deteriorates in the presence of 
light, the cause may be UV radiations — and 
it’s more than likely that the problem can be 
solved with a UVINUL absorber. 

UVINUL products can be incorporated 
into UV-sensitive material directly —or can 
work in a protective shield, wrap, or coat- 
ing. The table below suggests areas of 
use. Our chemists can help you apply the 
UVINUL absorbers effectively — and mean- 
while, you can easily test their protective 
power by using clear cellulose acetate sheets 
containing UVINUL D-49. Just fill out the 
coupon and mail it to Antara for your free 
supply and directions for use. 


SUGGESTED AREAS OF USE FOR UVINUL UV ABSORBERS 





UV-SENSITIVE 
MATERIAL 





Acrylics 
Epoxy Resins 





Cellulose Acetate 





Latex 





Nitrocellulose 





Paints, Oil-Base 





Paints, Water-Base 





Polyester Resins 





Polyolefin Resinst 


bi 





Polystyrene 





Polyviny! Chioride (PVC) 





Rubber 





Urea-Formaidehyde Resins 





Urethanes 





Varnish 





LEGEND: X=compatible and effective. 
tSamples of chemicals still under develop 
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=compatible and effective to a superior 
for trial in these products. 





UVINUL 


D-49 
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*(AND USE) 
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ANTARA CHEMICALS 
435 Hudson Street, New York 14, N. Y. 
Gentlemen: 


Please send me free test sheets containing UVINUL 
D-49 along with directions for use (TA-33). 


NAME 
TITLE 
COMPANY 
ADDRESS. 
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Automat tee 
al 
BRUNSWICK 


U.S. VARDYNIE system synchronizes 
conveyors for point-to-point pin transfer 


Problem: Brunswick's “Dura-King” pin required 
multiple dips in liquid plastic to achieve its high 
impact-resistant plastic coating. Resultant highly 
explosive atmospheres required explosion-proof 
production methods. In addition, accurate synchro- 
nization for point to point transfer between five 
variable speed, multimotor conveyors was required. 
Solution: U.S. VanipyNE a/c Drive System with 
Coordinated Start and Stop Control, and U.S. 
Explosion-Proof A.C. Motors. Richards-Wilcox 


engineers, working with Brunswick Corp. engineers 
and U.S. Morors field engineers, chose VARIDYNE 
over a d.c. system because: initial start-up is sim- 
plified; instantly synchronous without warm-up; 
needs no synchronizing readjustments; there is no 
cumulative error; and explosion-proof a.c. motors 
can be used. VaripyNe varies the frequency of a.c. 
current to these motors, converting them to adjust- 
able speeds...automatically coordinated. Write 
today for Varwyne Brochure F-1963. 


U.S. ELECTRICAL MOTORS INC. 


P.O. Box 2058 «+ Los Angeles 54, California or Milford, Conn. 








JOHNSON 
Extrusion Screws 


CONSTANT PITCH — VARYING CHANNEL DEPTH 
VARYING PITCH — VARYING CHANNEL DEPTH 
VARYING PITCH — FLIGHTED MIXING HEAD 


EVERYTHING PRECISION MACHINED + 
Cm §=6FROM YOUR PRINTS CH 


EXCEPT THE EXTRUDER 





Whatever your requirements may be for extrusion 
screws . . . variable pitch, multiple lead, increasing 
root diameters with Stellite, Colmonoy or Flame Hard- 
ened flights, out of any material . . . we can manufac- 
ture to your specifications. 











TYPICAL SCREWS 
MANUFACTURED TO CUSTOMER’S 
SPECIFICATIONS. 


a wivimevawewauau | i i | 


ALL SCREWS WITH MIRROR 
FINISH ON FLIGHTED 


Whit 2 eA bends 
seats TUM WITTT Tt 
ALSO MANUFACTURERS OF PLASTIC EXTRUSION EQUIPMENT 
LET US QUOTE YOU ON YOUR SPECIAL REQUIREMENTS 


WRITE FOR DETAILED ENGINEERING INFORMATION, DELIVERY AND PRICES 























JOHNSON MANUFACTURING CQO., INC. 


0) ee ° CHIPPEWA FALLS, WISCONSIN 2 PHONE PA 3-2232 
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What's your product? 
You can mold it 


(from sub-miniature to 1/2 oz.) 


on MINI-JECTOR 


Reg. U.S. Pat. Off. 


PLASTIC INJECTION MOLDING MACHINES 


The endless variety of plastic items, sub-miniature to 14 oz., precision-molded on versatile MINI- 
JECTORS is suggested in these pictures of parts made on these machines. Even parts involving inserts or 
loose cores are production molded. Relative size of parts is indicated by half-dollar in left picture and 
dime in right. 


MINI-JECTORS are available in 3 basic models. 
“WASP” models have self-clamping “V” molds—ideal for sub-miniature 
to % oz. parts, especially those involving inserts or loose cores. 


“HORNET” models feature horizontal clamping, capacity up to 1 oz. 


“ELDORADO” models offer high speed molding, especially of parts in- 
volving inserts or loose cores, with capacity to 1% oz. 


SEND FOR FREE CATALOG—TODAY'! 
New, useful, illustrated, over 50 pages. Shows fast, low-cost way to 
develop and produce precision molded items in all thermoplastics. De- 
tailed engineering data, specifications, applications on all MINI-JECTOR 


models. Complete price list. Shows how to cut your injection molding 
costs. Mail coupon today! 


NEWBURY INDUSTRIES, INC 
Box 11, Newbury, Ohio 


Please send me your free catalog. 
Name 
Company 
Address 
City 
For convenience, clip and attach to your letterhead. ag Fy ohm 


Mini-Jector 
Model 7OVC 105 
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Untangling your metallizing coil 
») problems... is a Sy/vania specialty 


ia ta 


Stringent quality controls plus long experience in 
coil manufacturing assure you that Sylvania can 
make any coil you need to help solve your problem. 


You name the coil design, and Sylvania will work 
with you to produce the proper type. Regardless of 
quantity, specifications or material, Sylvania facilities 
and engineering know-how can produce the right coil 
for you. For standard coils, you name the quantity, 


DYLV: 


and chances are that Sylvania can meet your needs 
right off the shelf. All have passed Sylvania quality 
controls from ore to wire to coil. 


Sylvania engineers are prepared to help you un- 
tangle difficult problems, and help you add quality 
to your vacuum-metallized coating as well. For full 
information, write Chemical & Metallurgical Divi- 
sion, Sylvania Electric Products Inc., Towanda, Pa. 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS Gs) 
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PHILLIPS 


MARLEX 


PLASTICS 


Our newsletter, introduced last year to 
a limited audience, is (we are pleased 
to announce) now being carried in 
most plastic trade magazines. Its pur- 
pose is to give us lab fellows a chance 
for a little broadcasting about our 
work ... keeping MARLEX* custom- 
ers—and potential customers—up-to- 
date on new developments, our latest 
technical reports, and the like. From 
time to time we may do a little edi- 
torializing, too! 


High Density Ethylene 
Copolymers . . . After 
Two Busy Years! 


Our ethylene-butene copolymers were first 
made commercially available in September, 
1958. Since that time, these MARLEX 5000 
resins have been a phenomenal success— 
especially for blow molding detergent bot- 
tles. They are also widely used for injection 
molding, fibre extrusion, wire and cable 
coating and non-container blow molding. 

In physical appearance, temperature 
range (—180°F to 250°F), light stability, 
freedom from color and odor .. . the var- 
ious melt index types of these new copol- 
ymer resins are similar to our original 
high density polyethylene (MARLEX 6000 
resins). The main difference is in density 
(0.950 for the copolymers and 0.960 for the 
polyethylenes) and in the superior stress 
cracking resistance of the copolymers. They 
gain this desirable attribute at the expense 
of a nominal loss in tensile strength, rigidity, 
and resistance to permeation. 

Stress cracking is a phenomenon not 
fully understood although molecular 
weight, density, and molecular weight dis- 
tribution are acknowledged as contributing 
factors. In all probability, the marked in- 
crease in both thermal and environmental 
stress cracking resistance exhibited by these 
new ethylene copolymers results from an 
optimum balance between density and 
molecular weight 

What all this boils down to is a wider 
choice of high density MARLEX resins. In 
applications requiring maximum rigidity 
and resistance to permeation, our 6000 
resins are still unbeatable. Where these re- 
quirements are not uppermost, the new 
5000 resins offer distinct advantages. 

We have just published a new booklet on 
MARLEX High Density Ethylene Copol- 
ymers. It gives the complete story —charts, 
test data, physical characteristics, etc. If you 
haven't received a copy, let us know. Ask 
for Technical Information Bulletin #26. 


Pipe and Conduit... 
Comments and New Data 


Last year we talked of the potential demand 
for MARLEX pipe and conduit by utilities, 
municipalities, and industry (power, tele- 
phone, gas, water, and sewage). We have 
been developing this market for our TR-213 
(a high density polyethylene tailored resin) 
and TR-212 (an ethylene copolymer tailored 
resin). Millions of pounds of MARLEX 
have gone into pipe and conduit in the last 
year—a very encouraging start. 

Utilities and municipalities are tough 
customers . . . and very conscious of cost 
and overall performance. So far, we're 
proud to say MARLEX pipe and conduit 
resins have been enthusiastically received. 
Word gets around . . . and the lid is off. 

How big is the potential market? It’s 
almost hard to imagine. For those who like 
statistics, we offer some from the American 
Gas Association covering just a small part 
of the total market. The A.G.A. sees an- 
other 10 million gas customers in the next 
10 years, each a user of 2” or smaller sec- 
ondary distribution pipe. (Let's see, if each 
customer requires 150 feet of—ah . . . hum!) 
In addition, A.G.A. calculations of larger 
diameter primary distribution and gather- 
ing lines project some 520 miles per year 
for the next 10 years, 


Rigid 5° MARLEX pipe and conduit like 
this is now being used for low-pressure 
gas, oil and water lines, power and tele- 
phone conduits, and sewer mains. 


BRIEFS 


SALES SERVICE LABORATORY 


REPORT 61-1 


Our production department is geared to 
supply ever-increasing quantities of 
MARLEX pipe and conduit resin. In addi- 
tion, we have just published some up-to- 
date information on pipe and conduit ex- 
trusion. This revised Technical Information 
Bulletin #15 is concerned with the external 
sizing technique of extruding high density 
MARLEX pipe. Let us know if you are 
interested. 


New Resin for Coilable Pipe 


Another important pipe item! We've just 
introduced a new high density pipe resin 
tailored for the coilable merchant pipe 
market. Pipe extruded from this new resin, 
called MARLEX TR-414, meets all require- 
ments of Department of Commerce Stand- 
ard, CS 197-60, for ASTM type III poly- 
ethylene, which uses a design hoop stress of 
600 psi. It is approved by the National 
Sanitation Foundation, of course. Inci- 
dentally, TR-414 produces the most flexi- 
ble ASTM type III pipe on the market. As 
a result, this pipe is ideal for sprinkler sys- 
tems, potable water systems, farm water 
lines, and jet wells. 


Breakthrough in The 
Auto Industry 


Most manufacturers and material pro- 
ducers who make good in the auto industry 
manage to boast about it. We're no excep- 
tion. In the 1961 models we have “scored 
big”. By recent count our MARLEX resins 
are being used in about ten basic applica- 
tions—such as seat side shields, side cowl 
panels, heater and defroster ducts, wind- 
shield washer bottles, glove boxes, and 
spring interleaf silencers. The total esti- 
mate for all high density polyethylene in 
1961 cars and trucks is figured at close to 
six million pounds. 

“Improved performance at equal or less 
cost” is almost an auto industry maxim for 
selecting something new. We feel their 
increasing use of MARLEX resins is a 
good testimonial. 


*MARLExX is a trademark for Phillips family of olefin polymers. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Okiahoma 
A subsidiary of Phillips Petroleum Company 
PLASTICS DIVISION OFFICES 


WEW ENGLAND 

322 Waterman Avenue 
East Providence 14, 8. | 
GEneva 4.7600 


NEW YORK 

80 Broadway, Suite 4300 
New York 5, N.Y 

Digby 4-3484 


AKRON 


318 Water Street 
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FRanklin 6-4126 
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TErrace 4-6600 


WESTERN 
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SOUTHERN 
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EMerson 8-1358 


EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORP. «P.O. Box 7239, Panama City, Panama « Sumatrastrasse 27, Zurich 6, Switzerland 
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EDITORIAL COMMENT 





The state of 
the industries 


The plastics industries came through 1960 in surprisingly good 
shape, production-wise and even sales-wise, with an excess of 6 
billion Ib. of synthetic resin production and consumption of over 
5.5 billion pounds. Final figures for the last three months may 
move this 5.5 billion point to over the 5.6 billion Ib. consumed 
in 1959. In view of general economic circumstances in 1960, 
this is a good record. 

While sales were well maintained and applications increased in 
1960, prices of the three main thermoplastics were driven down 
to points of diminishing profit. List price of general-purpose vinyl 
chloride resin is now 1812¢, with deals being made as low as 17 
cents. General-purpose polystyrene is being sold as low as 17%¢, 
made from monomer that costs at least 11.6 cents. The same 
trend is apparent in general-purpose polyethylene. 

The state of the plastics industries as we enter 1961 is, there- 
fore, one of maintained volume—while steel, aluminum and other 
materials declined seriously in volume—but a state of low and 
lower profits because of suicidal pricing. 

No one has ever estimated the capacity of the plastics indus- 
tries, because of their complicated nature. But there is obvious 
overcapacity. And that, in a dynamic and growing economy, is 
healthy because it provides standby facilities. But when over- 
capacity is allowed to dominate the sales scene, pressures on prices 
and profits become disastrous, leading inevitably to less money 
being available for development and research. 

The main efforts of the plastics industries in 1961, therefore, 
should accent product research, the development of copolymers 
and alloys—which will command higher prices—marketing, dis- 
tribution—and creative salesmanship. 

Under-counter deals, slippery contracts, pricing top-grade resins 
as second-grade to make a sale—these are no part of creative 
salesmanship. Creative salesmanship is not corrupt. 

And may we hope to see better materials offered at justifiably 
higher prices, which in turn can yield profit sufficient to permit 
the development of still better materials for bigger markets. 


Min 





ot Modern Plastics Executive and Editorial Offices: 575 Madison Avenue, New York 
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PLASTICS hold to record 


he plastics industry was less affected by 

the so-called “period of adjustment” or 

eee economic sluggishness in the 1960 U.S. 

economy than most other industries. Pre- 

6,000,000,000 liminary estimates indicate that consumption 

in 1960 was about the same as in 1959 and 

production may have been somewhat higher 
due to build up of extensive inventories. 

However, although the plastics industry 
held its own for most of the year, it did not 
escape entirely unscathed. By the final 
quarter, the general business recession was 
taking a toll of sales. Since final figures for 
these three months were not available when 
4,500,000,000 & this MODERN PLASTICs report went to press, 
it is necessary to estimate them; and con- 
flicting reports from sales managers of the 
58 . various producing companies didn’t give a 
clear picture of whether the overall decline 
in this final quarter was steep or medium. 

In any case, 1960 was at least the second- 
highest year in terms of resin consumption 
since plastics first became commercially 
available. In view of the general economic 
circumstances prevailing in 1960, plastics 
rang up a remarkable record. 

Total production of all synthetic resins in 
1960 was something over 6 billion Ib., as 
2.900.000,000 shown in the graph on this page. The exact 

; figure depends upon how much inventory of 
resins was built up in suppliers’ plants during 
the last four months. The 1960 figure is 
almost the same total as was recorded in 
1959 by the Tariff Commission. The official 
. returns will have to wait until the Commis- 
2.200,000.000 sion’s report, due in March or April. 

The MODERN PLAsTIcs estimate of con- 
sumption for 1960, shown on the next page, 
50 is over 5.5 billion lb., compared with 5.6 

billion in 1959. This difference is so close 
that it could swing either way when the 
Official returns are all in. The MODERN 
PLASTICS estimate is always at variance with 
the Tariff Commission’s. This results from 
the inclusion by MODERN PLastics of most 
of the total alkyd and phenolics production 
figure within its total consumption figures. 
The theory is that captive plants (those that 
make and use their own resin) in the alkyd 
and phenolics industry do not report what 
they use themselves as a sale; consequently, 


1,100,000,000 


150,000,000 
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6 billion Ib. 


the production figure is closer to actual con- 
sumption than is the sales figure. The Tariff 
Commission, on the other hand, reports a 
big difference between production and con- 
sumption because its latter figure is basically 
equated with the total sales to outside users. 

Another approach to the problem would 
be to completely omit consumption figures 
for alkyds, rosin esters, and coumarone 
indene from the total, on the basis that they 
are not generally considered part of the 
plastics industry. In this case, the consump- 
tion figures of resins and cellulosics used for 
plastics would be cut to approximately 4.7 
billion Ib. in 1960 and 4.5 billion in 1959. 

Two noticeable activities that created 
mental disturbance, if not prostration, among 
plastics producers in 1960 were over-expan- 
sion and price cutting. The latter, of course, 
was probably a corollary of the first. But 
“over-expansion” is a common ailment of 
any growing and fairly new industry—and 
usually indicates great confidence in its fu- 
ture. The recent widespread price-cutting 
in plastics is but a part of the broader 
shakedown in the entire chemical industry. 

Polyethylene was the only resin to show 
a sizable increase in 1960, thanks partly to 
the volume advances made during the year 
by producers of low-pressure polyethylene. 
Much of this gain, however, was offset in 
the first six months of the year when the 
high-pressure polyethylenes failed to show 
much growth. As a result, the 1960 rate of 
growth was far less than the spectacular 
rates achieved in polyethylene in the past 
four or five years. 


Full discussion on specific materials 
will be found on the following pages: 


Polyethylene . 84 
Polypropylene » 
Vinyl chloride seo a Te 
Polystyrene oa 
Cellulosics 

Methacrylate . 104 
Nylon, acetal, polycarbonates p. 
Fiuorocarbons 

Phenolics 

Reinforced plastics 


Urea and melomine 
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Consumption in pounds of synthetic resins and 
cellulosics, including surface coatings, in 1960° 


Cellulose plastics 
Cellulose acetate and mixed esters 
Continuous sheets under 0.003 gage 18,700,000 
Continuous sheets 0.003 gage and over 20,700,000 
All other sheets, rods, and tubes 10,500,000 
Molding and extrusion materials 93,000,000 


TOTAL ~ 142,900,000 
Nitrocellulose sheets, rods, and tubes 1,500,000 


Phenolic and other 

tar-acid resins 

Molding materials 

Laminating resins 

Abrasives 

Friction materials, brake linings 

Plywood 

Thermal insulation binder 

All other bonding resins 

Protective coatings, modified and 
unmodified 

Miscellaneous 


TOTAL 


Urea and melamine resins 

Textile-treating and textile-coating 

resins 36,500,000 
Paper-treating and paper-coating 

resins 28,000,000 
Laminating 31,000,000 
Bonding and adhesive resins for 

plywood 84,000,000 
All other bonding and adhesive uses 31,000,000 
Protective coating resins, straight and 

modified ‘ 26,500,000 
Resins for all other uses, including 

molding 124,500,000 


TOTAL 361,500,000 


Vinyl chloride 880,000,000 
Other vinyls including acetate, saran, 
butyral, etc. 205,000,000 


Styrene-type resins 


Molding materials 688,000,000 
Other types, coatings, etc. 234,000,000 


TOTAL ~ 922,000,000 


Alkyd and rosin modified coatings 
except phenolics 600,000,000 


Coumarone-indene and petroleum 200 
polymer resins 200,000,000 


Polyesters 145,000,000 
Polyethylene ,201,000,000 
Epoxies 40,000,000 
Miscellaneous 250,000,000 


GRAND TOTAL 5,551,900,000 


* Source: U. S. Tariff Commission, first 8 months; last 4 months estimated. 

> Production figures used for all phenolics and alkyds because of large proportion of 
captive plants. 

e Includes acrylics, nylon, polypropylene, silicones, polycarbonates, and other mis- 
cellaneous 








MARKETS FOR MATERIALS—1960 


POLYOLEFINS 


Sales of high-pressure polyeth- 
ylene about level with 1959... 
Linear PE up over 80 percent 
.. - Over-capacity and price de- 
clines mean only temporary 
slow-down in growth... 
Blown bottles taking over de- 
tergent market . . . Five firms 
é now producing polypropylene; 
three more to start this year or in 1962 . . . Ex- 
pected 1961 figures: 100-million-Ib. consumption, 
300-million-Ib. capacity. Rope is now probably 
largest single end-use, but large moldings like lug- 
gage cases and TV parts taking hold. 


Polyethylene 


The year 1960 was not a bad year volumewise 
for high-pressure producers—they sold more than 
a billion Ib. of polyethylene. But there was almost 
no growth. Sales of around 1.060 billion Ib. were 
only about 40 million Ib. higher than 1959. This 
was a bitter pill to swallow for an industry that 
has been growing at a rate of from 150 to over 
250 million Ib. each year for the last five years. A 
tricky and potentially dangerous angle to this 
situation was an export figure of over 300 million 
lb., or almost one-third of total consumption. Ex- 
ports continue to grow, but one day they must 
decline due to expanding polyethylene facilities in 
foreign countries. When this happens, that lost 
market must be absorbed by domestic consumers. 
Government figures on domestic consumption and 
export are given in the table on p. 86. 

Perhaps the most worrisome feature of this 
leveling-off situation in consumption is that PE 
production capacity continues to increase. Ac- 
cording to a survey conducted in late 1959 by the 
Chemical and Rubber Division of the U. S. Busi- 
ness and Defense Services Administration, the 
capacity of the industry was 1,584,000,000 Ib. on 
Jan. 1 1960, and will be 1,984,000,000 Ib. in 
1961 and 2,129,000,000 Ib. in 1962. Only 355 
million Ib. of this capacity is listed as linear, or 
low-pressure, polyethylene. Low-molecular-weight 
resins of less than 0.910 density (the type used 
for wax, coating, polishes, etc.) are included in 
these figures for high-pressure polyethylene but 
their volume is not sufficient to lessen the gap 
between sales and capacity to any great extent. 

Many reasons are given for the failure of con- 


ventional polyethylene to show a greater gain in 
1960. The most common one is the general let- 
down in nearly all business last year. But when 
there was a general business decline in 1958, 
polyethylene gained almost 200 million Ib. while 
most other plastics, except polystyrene, showed 
little or no gain. In those days someone seemed 
to be finding a new use for polyethylene almost 
every time the clock ticked. And this is another 
reason given for the slow-down in 1960: not so 
many new uses were discovered in 1960 and some 
of those that had been expected have not yet 
materialized. 

Another reason oft quoted is that there was 
extreme buying in 1959 for inventory purposes— 
resin for use in 1960 was bought in 1959. This 
factor alone disrupted statistical efforts to ascer- 
tain the true status of the industry in both ’59 and 
60. Some measure of this trend is illustrated by 
the difference between sales and production fig- 
ures. In 1959 the difference was around 50 to 60 
million Ib.; in 1960 production ran at least 250 
million Ib. over sales. 

Another angle is that constant rumors of pend- 
ing price reductions circulated through the indus- 
try during the first half of the year. Consequently, 
buyers who needed resin held off purchases as 
long as possible. 

The break in price that processors had been 
waiting for came in August when general-purpose 
and film grade resins dropped to 2742¢ from a 
previous 3242¢ per pound. Some companies also 
established a 26¢ price for molding material. This 
particular grade was reported to be a resin not 
quite good enough for film, but adequate for 
molding without stress cracking. It was supposed 
to be aimed at the volume markets for the so- 
called sub-standard materials which had report- 
edly been selling at a range of from 22 to 30¢/ 
pound. This type molding material has low melt 
indices ranging from 7 to 10. A higher melt 
index material for large moldings was priced at 
27% cents. Various other resins for quality 
pipe, electrical grade, weatherable film grade, and 
flame retardant grade sold in a range varying from 
32% to 43 cents. 

The lowered price of resin was almost immedi- 
ately felt in the film and paper-coating industries, 
where prices went down a corresponding amount. 
It was hoped that the reduction would be of some 
benefit to film producers because of their low- 
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profit operation but the first reaction instead was 
a substantial price drop. However, packaging film 
producers began to revamp their schedules by 
cutting back some of the discounts. The former 
price of film, with discounts, was roughly 47¢ per 
pound. The price for construction and agricultural 
film seems to bear little relation to resin prices. 
Prices had been going down since April 1960, but 
on Oct. 1, went up 15 or 16 percent. This film 
was once priced higher than packaging film, but 
has been through the price wringer and is now 
back at around 41 or 42 cents. 

The low-pressure (high-density or linear) pro- 
ducers had a good year in 1960; at least two of 
them are installing additional facilities. Phillips, 
the largest producer, will have 100 million Ib. 
capacity by May 1961. Consumption has grown 
roughly from 55 million Ib. in 1958, to 95 million 
in 1959, and 170 to 180 million in 1960. Capacity 
is close to 300 million Ib., but if the present rate 
of growth in consumption continues, this capacity 


won't be close to meeting demand. The industry 
has maintained its price level of 35¢ for general 
purpose and 38¢ for blow molding type; these 
were established in 1959. 

The oomph that gave greatest impetus to the 
use of linear polyethylene in blow molding was 
the development of a formulation by Hercules in 
1959 that was suitable for detergent bottles, with 
good resistance to environmental stress cracking. 
Other linear producers followed suit. Consump- 
tion increased from 6 to 10 million Ib. in 1959 to 
40 to 45 million Ib. in 1960. There are predic- 
tions that it may double that total in 1961. The 
next step is to move in on the household bleach 
market. In the meantime, all sorts of bottles and 
carriers are being developed for other markets. 

There are also many other uses for blow- 
molded linear polyethylene products. Some of 
these items use off-grade resins or blends that use 
60 to 80% of linear polyethylene. Included in this 
list are closures, an accordion-type heater duct 


COMPARISON OF MATERIAL COSTS 


Specific - Cost 
gravity Ib./cu. in. ¢/Ib. 





~ 


¢/cu. in. 





Alathon” polyethylene 0.914 to 0.96} 0.0330 to 0.0346 
Delrin” acetal* 1.425 
Lucite” acrylic 1.19 
Zytel” nylon 101 1.14 
Zytel” nylon 42 1.14 
Zytel” nylon 31 - 1.09 
Teflon” TFE fluorocarbon 2.14 
Teflon” 100 FEP fluorocarbon* 2.15 


27.5 to 38 
0.0514 80 4.11 
0.0426 55 2.34 
0.0412 98 4.04 
0.0412 4.45 
0.0393 4.95 


0.91 to 1.31 


0.077 
0.078 


27.79 
90.00 


0.0383 0.82 
0.0379 ‘ 1.08 
0.0325 1.36 
0.0404 1.88 
0.0368 to 0.0386 1.80 to 1.81 
0.048 to 0.050 | 2.00 to 2.40 
0.0458 at ' 2.02 
0.0430 62 2.67 
0.0436 62 2.71 
0.0397 72 2.86 
0.0433 130 5.63 
0.0505 250 12.62 


Polystyrene, general purpose 
Polystyrene, high impact 
Polypropylene 

Modified acrylic 

ABS resins 

Polyvinyl chloride, rigid 
Cellulose acetate 
Cellulose acetate butyrate 
Cellulose propionate 
Ethyl cellulose 
Polycarbonate 
Chlorinated polyether 





Magnesium AZ-91B 
Aluminum SAE-309 
Aluminum SAE-306 
Zinc SAE-903 . 
Brass, yellow J | 
Brass, 85/5/5/5 ; | 

j 

’ 








0.0653 30.78 2.01 
0.0953 25.25 2.41 
0.0982 ‘ 24 2.36 
0.238 16.25 | 3.87 
0.307 23.25 | 7.14 
0.316 28.50 9.01 
0.283 9 to 15 2.55 to 4.24 
0.282 33 9.31 
0.286 55 15.73 


Steel, CR Alloy (Strip and bar) 
Steel, Tool: Standard 0.95C 
Steel, Stainless 304 


The material costs shown above are believed representative of the pricing on 9/15/60. However, no guarantee as to accuracy 
can be given. For a detailed comparison, the latest prices should be obtained from the suppliers of the various materials 
« Introduced as commercial product Jan. 1960. 

» Registered trademarks of the Du Pont Co. 
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—Estimated polyethylene consumption by end products — 


Wire and cable insulation 


9% 
6% Blow molding 1969 + A 
Blow molding 
i, Five vd 
Bs, Casting 
27% 
Exports 


1960 


Coatings 


Miscellaneous 


5% 
Miscellaneous (umm 


\ 





Estimated consumption of polyethylene by end uses’ ” 





End use 


Film and sheeting 

Injection molding 

Blow molded bottles 

Other blow molding 

Wire and cable insulation 

Pipe and extruded shapes 
not otherwise classified 

Coatings‘ 

Exports 

Miscellaneous 


1956 
‘1b. 
160,000,000 
$0,000,000 
15,000,000 


58,000,000 


35,000,000 
30,000,000 
125,000,000 
41,000,000 


1957 
“1b. 
205,000,000 
80,000,000 
20,000,000 


75,000,000 


50,000,000 
35,000,000 
190,000,000 
7,000,000 


1958 
— 
245,000,000 
120,000,000 

28,000,000 


87,000,000 


55,000,000 
40,000,000 
242,000,000 
38,000,000 


1959 

em 3 
335,000,000 
175,000,000 
30,000,000 
8,000,000 
105,000,000 


55,000,000 
51,000,000 
305,000,000 
52,000,000 


1960 


~ Ib. 
348,000,000 
180,000,000 
65,000,000 
15,000,000 
112,000,000 


57,000,000 
54,000,000 
320,000,000 





TOTAL 514,000,000 


* These figures do not include reprocessed material that is used 


662,000,000 


50,000,000 
855,000,000 1,116,000,000 1,201,000,000 


pipe, molding material, black film, or exports, but they do include off- 


in 
grade resins which are reported by suppliers as virgin material. Some of the off-grade is reported in miscellaneous. » Total figures are based 0 


S. Tariff Commission reports, except 1960 
tubes, carboys, and toys through 1958 
ategory and in ‘‘miscellaneous."’ 


, which is estimated. All other figures are Modern Plastics estimates ¢ Includ 
his is a mixed-up figure because low molecular weight polyethylene (wax) has 
The 1959 and 1960 figures in this class are estimated as extrusion-grade coating material only. 


es bottles, jars, 
m reported in both this 





for automobiles, various housewares items, the top 
for a compressed gas cylinder, 50-gal. containers, 
and others ad infinitum. Included in the list in 
1960 were about 7 million toy baseball bats that 
consumed nearly 2 million lb. of resin. 

Today there are said to be at least 220 blow- 
molding operations in the U. S. and Canada. Op- 
timists predict that volume of resin used will be 
275 to 300 million Ib. by 1965. 

The largest use for linear polyethylene at pres- 
ent is injection molding. Estimates for 1965 con- 
sumption vary from 65 to 85 million pounds. 
Reason for the wide variation is that so much of 
it is off-grade or used in blends. Housewares and 
toys are the largest consumers of molding mate- 
rial in both blends and virgin material. House- 


wares that require heat resistance and stiffness in 
use are nearly all switching over to linear poly- 
ethylene. 

Pipe made from linear polyethylene is showing 
rapid growth. Producers are using thin-wall mate- 
rial to compete with thicker-wall low-density poly- 
ethylene. One producer expects the pipe market 
to consume almost 50 million Ib. of linear poly- 
ethylene by 1965. 

Two promising fields where linear is expected 
to grow are 5- and 6-mil film used for heavy-duty 
bags and in wire and cable. The industry expects 
some of the problems involved in the use of the 
bags to be overcome shortly; this application can 
add much to the over-all figure of from 15 to 25 
million lb. of linear polyethylene film and sheeting 
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LARGE SIZE and close adherence to 


tolerances characterize a thermoformed 
high-density polyethylene cover used to 
ship missile engines. Sheets used for the 
two halves of the cover measure 54 by 
48 in. and the gage is 0.220 in.—yet 
tolerances are kept at +0.030 inch. 
Thermoforming has now been refined 
to the point where it can push high- 
density polyethylene and its many 
advantages (cover above is 25% lighter 
than the reinforced plastic it replaced). 


Photo, Spencer Chemical Co. 


Photo, Phillips Chemical Co. 


<.— 

HUGE 165-GAL. CONTAINER for industrial use is typical of parts 
made of polyethylene by “thermofusion,” a process involving the fusion of 
powdered thermoplastic inside an inexpensive and easily fabricated sheet metal 
mold. Advantages: low tooling costs for large parts; extremely economical 
production of short-run items; production of parts that are relatively stress- 
free; a wide latitude of design, plus low costs for experimental work. Also on 
the market: a “thermofused” boat measuring 12 ft. in length! 


THE VERSATILE COMBINATION of thermoforming 
and high-density polyethylene in 1960 is further attested to 
by a new type of protective football equipment. Replacing 
fiber parts (at no increase in weight), the formed PE com- 
ponents offer increased impact resistance, more flexibility 
and comfort, less splitting or cracking, and resistance to 
water, perspiration, as well as to temperature changes. 


R. Grace & Co. 


Photo, W. 


LARGE JUG-TYPE BLEACH CONTAINERS mark a signi- 
ficant development of blow-molded high-density polyethylene’s 
sweep into big-volume household cleansers and chemicals 
(liquid detergent bottles are already a major part of 1960 busi- 
ness). Resistance to sodium hypochlorite, lighter weight (a 
savings of 15 lb. per case of six), and of course, the non-break- 
ability feature highlight the move. An added advantage: mold- 
ability that permitted molding-in of large safe-grip handles. 





<= 

HIGHSPOT OF POLYPROPYLENE’S ad- 
vance in 1960 was the introduction by Sears, 
Roebuck of a line of luggage molded of the ma- 
terial. Five years of development and field test- 
ing preceded the introduction of the unusual 
design in which the shells are molded of poly- 
propylene and also the grid center dividers. 
Reasons for use: light weight (a 27-in. pullman 
case is 1% lb. lighter than comparable models), 
low cost resulting from mass production, mar- 
proof surface, and outstanding impact strength. 


Photo, AviSun Corp 


USE OF POLYPROPYLENE in a molded TV back in 1960 opened 
a vast new market. High heat resistance, good insulating qualities, 
and high impact strength highlighted the choice. In addition, mold- 
ability enabled the manufacturer to produce an intricately vented 
backing with cross members less than “%4-in. thick. The set is for a 
19-in. Motorola. Maximum use temperature: 290° F. 


ak CONCEPT OF AN INTEGRAL HINGE (two sections of 
polypropylene joined by a thin flexible strip) pushed poly- 
propylene into such areas as this automobile air condi- 
tioner unit. Using the hinge idea for the movable louvers, 
manufacturers were able to replace a complex metal as- 
sembly with only two molded parts—at a cost saving of 
more than 65% and a weight saving of more than 90 per- 
cent. Other pluses: the assembly cannot work loose with 
vibration, never requires lubrication, and has a finish that 
won't corrode. Other 1960 applications for the hinge: 
automotive accelerator pedals, key cases, containers for 
contact lenses, hinged cases for such items as portable 
sewing machines (e.g. Singer Sewing Machine), and others. 


A ONE OF FIRST U. S. applications of blow- 
molded polypropylene provides hospitals 
with an autoclavable combination cup- 
decanter that weighs up to 66% less than 
stainless steel and glass, protects better 
against infections. Unit is needle blown in 
one piece; top half, or lid, is then cut off 
and machined so that it can be inserted di- 
rectly into the pitcher neck. Look forward 
to aggressive growth in this area—particu- 
larly for heat-resistant applications. 


Photo, Hercules Powder Co. Inc. 





used in 1960. Another possible area of growth for 
linear polyethylene is vacuum-formed packages 
from extruded, or possibly calendered, sheeting. 
The success of this application will depend to a 
large extent on the development of equipment for 
forming PE sheet at faster rates. 

A phase of the polyethylene industry that is 
assuming important implications is the wide range 
of densities—from low to high—now being made 
commercially available. Nearly all polyethylene 
producers now carry a line that includes all densi- 
ties between 0.917 or lower and 0.960. Some of 
them have to buy either low- or high-density resin 
from another producer, but deem it necessary so 
that they may give customers a complete range 
from which to choose. 

It is becoming increasingly apparent that the 
term “density” is no longer adequate to describe 
PE resin. A paper prepared by J. S. Kramer, of 
Continental Can, on the present and future status 
of polyolefins has this succinct statement on 
density: “Density is determined by actually weigh- 
ing a resin sample and expressing this weight in 
grams per cubic centimeter. Thus, density is a 
direct function of the extent of crystalline or 
amorphous structure in a polyethylene resin. The 


greater the crystallinity, the more compact and 
hence the higher the density of the material. Con- 
versely, the greater the amorphous area, the less 
compact and the lower the density. . . . Today 
manufacturers utilizing high- and low-pressure 
polymerization systems are devoting considerable 
effort toward attaining densities in the middle- 
range, 0.924 to 0.941. At this time, this is most 
economically accomplished through a physical 
mixing of low- and high-pressure process resins.” 

It is well known by now that higher density 
gives increased gas and liquid impermeability, 
stiffness, yield strength, softening temperature, 
clarity, gloss, and resistance to grease and oil 
absorption. However, these characteristics are 
achieved at the cost of decreasing resistance to 
environmental stress cracking, impact strength, 
resistance to film brittleness, and tensile strength, 
according to Mr. Kramer. 

The confusing part of this situation is that 
a high-pressure and a low-pressure resin at the 
same density have different properties. Yet, there 
are producers who say that medium-density resins, 
from 0.926 to 0.945, are likely to take over one- 
third of the total market in a few years if the trend 
toward “tailoring for each job” continues. Since 
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Multiwall bags 

Locker and freezer paper ............. 
Food board (milk cartons) 

PE Scececkwaesnsoes 

Mylar 

Cellophane ....... 

Sugar pouches, etc. .. 


Cree 


TOTAL 54,000,000 
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nearly all producers now have a complete line of 
conventional and linear material to offer, perhaps 
they will solve the nomenclature problem by aban- 
doning the details and simply identifying each 
formulation with a symbol. Thus, “this is poly- 
ethylene X-12 for film with high clarity” or “this is 
Y-11 for easy flow in large moldings,” etc, will 
become common usage. 

The separation of polyethylene into its various 
end uses is almost as difficult as trying to read a 
compass under water at night. For example, the 
estimates of film consumption vary from 315 to 
370 million pounds. One of the reasons is that 
some estimators count only actual film made by 
a film producer. But the MODERN PLASTICS esti- 
mate includes resin used for film. The waste in 
packaging film runs from 5 to 8%; in industrial 
film, from 2 to 3 percent. Some of the waste gets 
back into the machine and is used in other than 
packaging film, but there is no accurate check on 
this situation. Thus, the actual film sold may have 
been from 320 to 330 million pounds. A majority 
of film producers think it was close to 330 million. 
Based on that premise, MODERN PLAasTics offers 
the following summary of various film uses and 
reserves the right to change the figures at the 
least provocation: 


1959 1960 
million |b. million lb. 
Packaging 247 258 
Agriculture 8 12 
Rubber 10 10 
Drapes, table- 

cloths 15 15 
Construction 20 25 
Miscellaneous 10 10 


310 330 


Application 


Some of the differences of opinion and com- 
ment on the above summary are as follows: Gar- 
ment bags accounted for around 20 million Ib. in 
1959 and somewhat less in 1960 (this figure is 
included under the packaging classification). 

Pipe wrapping is in the 42- or 5-million-lb. 
class, listed under miscellaneous. Disposable 
covers, furniture store shrouds, etc., used 5 or 6 
million lb., and automotive use (protective up- 
holstery covers) used 3 to 4 million Ib. and are 
also included as miscellaneous. Rolls of film sold 
in hardware or seed stores are included under 
agriculture and construction. 

It is recognized that the separate items listed 
above as included under “miscellaneous” total 
more than the 10 million Ib. listed in the table. It 
should also be noted that the government report 
represented by the Business & Defense Service 
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Administration table on page 222 lists domestic 
distribution of all film at 334 million Ib. for 1959, 
which is considerably higher than the MODERN 
PLASTICS estimate. But it is not known whether 
this is actual film or the volume of resin used for 
film (including trim). Use 

The small increase in volume of resin sold 
for film in 1960 was a disappointment to the in- 
dustry since this has nearly always been the area 
of greatest growth. In the four years preceding 


LOW-PRESSURE (linear) 
POLYETHYLENE CONSUMPTION 


1959 1960 
million Ib.| million Ib. 


1961 (Est.) 
million Ib. 


Injection molding 
Blow molding 
Pipe and conduit" 
Film and sheet 


S 
n 


80 115 
46 95 
16 24 
15 


1960, it had shown a growth of 40 to 80 or 90 
million Ib. annually. The dis- (To page 166) 


Polypropylene 


Productive capacity of polypropylene in 1960, 
little more than two years after Hercules opened 
the first American plant at Parlin, N. J. in Novem- 
ber 1957, was thought to be between 150 and 200 
million Ib., depending upon whether or not all the 
plants supposed to be in the business were able 
to produce at their announced volume. In addition 
to Hercules, other present producers are Dow, 
Texas-Eastman, AviSun, and Humble Oil (whose 
output is distributed by Enjay and Spencer Chem- 
ical). But in 1961 or soon thereafter, capacity 
will have been increased to well over 300 million 
lb., as all the suppliers listed above increase facil- 
ities and as other suppliers such as Montecatini 
and Firestone come on stream with announced 
facilities in 1961. Hercules, the largest producer, 
will start 1961 with its new 60-million-lb. plant 
at Lake Charles, La., already in operation. In 
addition the company has a 60-million-lb. plant 
available at Parlin, N. J., for making either poly- 
propylene or low-pressure polyethylene. 

But this isn’t all! There are at least six other 
companies who, up to now at least, have shown 
definite indications of planning to enter the field, 
and many others who are said to be contempiating 
such a project. Shell and Rexall have already an- 
nounced that they will build plants, but they can 
hardly be expected to be ready for business in 
1961. However, on the basis of all this activity, it 
is entirely possible that there will be a total pro- 
duction capacity of 500 million Ib. in existence in 
1965. Any producer of Ziegler low-pressure poly- 
ethylene can enter the business by more or less 
expanding his present facilities and making a few 
alterations. The petroleum companies have been 
eyeing the business for a long time; many of them 
have an interest in propylene, a by-product gas 
of alkylate gasoline refining. Atlantic Refining 
is said to be sending out samples. 

The fantastic claims for its future potentials 
made by enthusiastic polypropyleneophiles have 
aroused management officials and (To page 172) 


JANUARY 1961 


Filament 

Wire and cable 
Paper coating 
Export 
Miscellaneous 
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® Pipe and conduit includes an indeterminate amount of profile extrusions. 


VINYL CHLORIDE 


Film, sheeting, and coatings 
made good imcreases over 
1959. Floor covering grew 
only slightly, which was big 
factor in failure of total vinyl 
industry to show usual in- 
crease. Industry will soon have 
capacity of around 1.4 billion 
Ib. with current sales of less 


4 | than 800 million. Price drops 


in 1960 led to complaints of profitless business. 


Once upon a time there was a little old lady who 
put 13 eggs under a setting hen and much to her 
amazement saw 13 little chicks hatch out. Never 
before had she seen every egg hatch out. So she 
pressed her luck. She put 16 eggs under the next 
setting hen and expected 16 chicks. But the sec- 
ond hen didn’t mind her business as efficiently as 
the first hen; neither could she cover 16 eggs as 
well as the first hen covered the baker’s dozen. 
She also spent too much time scrounging around 
off duty. Some of the eggs got cold. Result: 11 
chickens. 

It may not be fair to accuse the vinyl chloride 
industry of counting its chickens before they 
hatched, but that’s just about what happened. 

Here is the essence of the story: 

The industry consumed 874 million lb. of vinyl 
chloride in 1959, compared with 649 million in 
1958—a growth of 225 million pounds. The esti- 
mated consumption figure in 1960 will be about 
the same as 1959—maybe 5 or 10 million lb. 





PRICE HISTORY OF 


ACETATE 


Price 
$/Ib. PENTON 
Group! Group Il Group lil , Year Price 
0.47 0.42 0.33 vou owes $/Ib. 


0.47 0.42 0.35 $/Ib. end on 
0.49 043 £402.37 1956 6.00 


1958 0.56 
0.57 0.50 0.42 1959 3.50 049 
1960 2.50 1958 
0.57 O50 # £0.42 . 1959 0.42 
0.50 046 £0.42 
050 046 £0.42 
050 046 0.36 
0.50 046 0.36 “ 
0.50 0.46 £0.38 oe e 
0.52 0.48 0.40 $/lb. Price Base 
we. ‘ ; 1925 0.60 $/lb. pounds 
1931 0.22 0.68 
A MELAMINE 1933 0.14 0.57 
Yeor Price Year Price 1941 0.155 0.52 
$/Ib. $/Ib. 1943 0.135 0.29 
1954 0.70 1947 0.45 1946 0.155 vad 
1955 0.65 1948 0.48 1947 0.165 ‘ 
1957 0.58 1950 0.45 1948 0.172 0.25 30,000 
1960 0.4% 1956 0.45 1949 0.167 0.27 30,000 
*Compounded 1957 0.47 1950 0.197 0.255 50,000 
Straight resin is 45¢ 1954 0.187 0.255 30,000 
1955 0.192 0.27 30,000 : 
DIITYRAT METHACRYLATE 1956 0.202 0.305 Any quantity 
eae 0.325 A ti 
Year Price Year Price 1957 0.212 0 325 —- ity 
$/lb $/Ib 1958 0.192 : , 
' 1960 0.21 0.315 40,000 
1938 0.70 1937 0.85 


POLYPROPYLENE 


PHENOLIC POLYSTYRENE 


Price (General purpose) 


0.305 20,000 
1939 0.54 


1940 0.49 
1944 0.44 
1946 0.56 


1947 
1954 
1955 
1956 


0.70 
0.68 
0.59 
0.55 


POLYETHYLENE 


L-D 


0.29 
0.305 
0.275 


80,000 
80,000 
20,000 


i. 0.26 20,000 
1949 0.51 0.25 20,000 
1950 0.62 $/Ib. 0.2425 20,000 
1.00 0.215 20,000 
0.70 0.17-0.18 " 

MYLAR 0.52 


‘ 47 
Year rr Year Price P nt 
$/Ib. 0.45 POLYSTYRENE 
: 0.48 High impact 
1954 2.85 0.47 ’Natural 
HYRTT YT 1955 2.50 0.47 Year Price Base 
1956 2.25 0.41 $/lb. pounds 
1957 =. 2.00 0.41 1949 0.38 50,000 
Year 1958 = 1.80 0.41 1950 0.395 50,000 
1960 1.55 0.35 1950 0.415 50,000 
0.35 1952 0.41 50,000 
0.32% 1953 0.37 Any quantity 
0.26 1953 0.34 Any quantity 
1954 0.34 20,000 
1954 0.33 20,000 
1955 0.315 80,000 
* Last figure in column is current 1956 0.33 80,000 
price in late 1960. Only years given 
when price change is made, except 20,000 
declining. Prices are based on lowest 1959 0.31 20,000 
quotation for quantity lots. When 


phenolic, which skips several years 1956 0.32 
in the late 1920's when prices were 

comparing prices of one plastic with 000 
another. feacer must consider spe- 1959 0.285 20, 

cific gravity 


1956 


“Of ered in color only—through 
1952. 





PLASTICS MATERIALS 


POLYVINYL CHLORIDE 
Year Price 


$/lb. 


1934 0.78 
1935 0.59 
1937 0.56 
1940 0.52 
1942 0.48 
1943 0.44 
1944 0.39 
1945 0.35 
1946 0.33 
1948 0.34 
1950 0.36 


1951 


0.38 


1954 0.37 
1955 0.35 
1956 0.32 
1957 0.30 
1958 0.235 
1959 0.235 
1960 0.205 
1960 0.185 


PROPIONATE 


Year Price 


$/Ib. 


1956 0.62 


SARAN 

Price Base 
$/lb. pounds 
1.25 

0.75 

0.70 

0.59 

0.54 

0.53 

0.45 

0.40 

0.35 

0.39 

0.39 


STYRENE / ACRYLONITRILE 


Year 


1955 
1957 


Price Base 
$/Ilb. pounds 


0.41 80,000 
0.405 80,000 
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TEFLON TFE 
Year Price 
$/lb. 
1944 15.00 
1948 9.00 
1949 7.50 
1950 5.50 
1954 5.10 
1955 4.90 
1956 4.50 
1959 3.65 
1960 3.60 
(FEP) 11.60 


UREA 

Year Price 

$/Ib. 
1944 0.22 
1947 0.29 
1948 6.30 
1949 0.31 
1950 0.33 
1957 0.34 
1960 0.324 


“in quantities of 60,- 
000 Ib.; 34¢ in less- 


er amounts. 


VINYL 
PASTE RESIN 


Year Price 
$/Ib. 
1947 0.40 
1950 0.37 
1950 0.39 
1955 0.34 
1956 0.30 
1958 0.28 
1958 0.265 


1960 0.240 


above or below, depending upon final tabulation 
of sales in the last three months. If the last three 
months were as low as is estimated, 1960 will be 
the first year since the war when vinyl chloride 
failed to register a growth. 

The big growth in 1959 had apparently encour- 
aged a great many resin producers to expand their 
operations. There are now 20 of them in business. 
Capacity today is estimated at between 1.1 and 
1.2 billion pounds. By the end of 1961, if present 
plans are fulfilled, it will be close to 1.4 billion. 
With capacity now in excess of consumption by 
more than 350 million Ib., and with more on the 
way, the vinyl industry is thus troubled with a 
severe over-capacity problem—a problem inci- 
dentally that seems to be prevalent throughout 
almost the entire chemical industry. This, together 
with a persistent “economic sluggishness” in gen- 
eral business, is probably responsible for the se- 
ries of price cuts that has afflicted the vinyl chlo- 
ride industry during 1960. 

Total volume of resin sold in 1960 was rela- 
tively high—much higher than any previous year 
except 1959—~-but there had been earlier expecta- 
tion that it would grow during 1960 by at least 50 
to 75 million pounds. Obviously, there comes a 
time when a commodity, any commodity, cannot 
be expected to increase each year without occa- 
sional adjustment between material supply and de- 
mand. Alfred P. Sloan Jr., former president of 
General Motors, probably phrased this best when 
he pointed out that “1960 will go down as a good 
year, but a year of some disappointment because 
we have not yet learned to live complacently with- 
out the glamour of a continuous boom.” 

Most observers feel that the leveling-off in 1960 
is by no means permanent—that vinyl chloride 
consumption is still destined to reach a volume 
of 1.4 or 1.5 billion Ib. in the late 1960’s. How- 
ever, the interim period may be rough if the con- 
fusing price situation is any criterion. 

By November of last year the list price for gen- 
eral purpose resin had dropped to 18% ¢—and it 
was still claimed that those who previously had 
been selling at from % to 14%2¢ under the list 
price were continuing to do so, despite the new 
low listing. 

Sometimes these price breaks are charged to 
the threat from foreign resins. In 1959 the import 
total of vinyl chloride was around 14 million Ib.: 
2.7 million from Japan, 9.7 million from Italy, 
and the remainder in small amounts from other 
countries. Imports for 1960 followed a similar 
pattern. This is not a high rate of imports out of 
a total industry consumption figure of close to 900 
million Ib.; it would probably be much higher if 
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Photo, Consolidated Molded Prods. & Marbon Chemical. 


THE FIRST ALL-PLASTIC TYPEWRITER HOUSING highlighted inva- 
sion of styrene copolymers and alloys into large-volume, high-quality 
consumer applications in 1960. Molded in six parts of acrylonitrile-buta- 
diene-styrene (ABS), the housing offers unusual durability, a smooth, glossy 





RIGID VINYL’S invasion of the con- 
struction industry in 1960 brought such 
applications as this unique window awn- 
ing in which unplasticized PVC slats are 
bound together by aluminum cross bars 
on their underside. Reportedly, the 
tough plastic awning, unlike its metal 
counterparts, can stand up to all sorts 
of severe weather conditions without 
chipping or denting. Among other rigid 
vinyl applications now being evaluated 
are complete doors, house siding, and 
roofing. Already commercial are: vinyl 
sliding sashes, pipe and conduit, window 
slides, and frames. 


Photo, Dow Chemical Co. 


finish, attractive integral color, and greater design freedom. 


Photo, Plaxall Inc. 


A BUICK INSTRUMENT luster 
molded in three parts also pointed up 
the applicability of ABS copolymer 
for the automotive industry. An 80% 
weight saving features the swing from 
die cast zinc to plastic in this applica- 
tion. An unusual feature: a die cut 
printed circuit bonded directly to the 
back half of the ABS cluster. Look 
for the concept to show up in a num- 
ber of radio, TV, and other type 
housings in 1961. 


PRESSURE;FORMED non-toxic 
vinyl bottle caps were produced at 
a rate of some 1 million a day dur- 
ing 1960. Because of such techno- 
logical advantages, vinyls, already 
ensconced in the thermoforming 
field, should score impressive gains 
in 1961 in the packaging market. 
Here the non-toxic characteris- 
tics of the unplasticized material 
should represent an important plus. 


Photo, U. S. Rubber Co. 


TELEPHONE HANDSET TRANSMITTER CUP for Western Electric is 
molded of styrene-acrylonitrile copolymer, another of the styrene copolymer 
materials that gained ground in 1960. Strength of the material permits mold- 
ing around metal inserts; its chemical resistance helps prevent carbon 


“poisoning” that causes background static. Other applications of this mate- 
rial: carafe sets, blenders, and water filter bowls. 





the American price were up in the 20¢-plus range. 
On the other side of the fence are American ex- 
ports of around 40 million Ib., most of it in spe- 
cialty resins that sell at a higher price and are not 
generally available to world markets from foreign 
producers. 

Of course, it is the price situation rather than 
the volume of resin consumed that is creating most 
of the hubbub when industry people get together. 
The spread between monomer and polymer is 
getting close. Those who buy monomer are paying 
around 11¢/lb., and those who make their own 
charge themselves varying amounts only slightly 
under this (depending upon their operation costs). 
But costs for overhead, manufacturing and sales 
administration continue to increase. 

There is little left to invest in resin research and 
in development of new applications that will 
broaden the market. In the latter case, it is becom- 
ing more difficult each year for resin producers to 
find new outlets. This alone could prove the most 
costly of all problems, especially since vinyl has 
been notable for, and much of its growth based 
on, entry into new fields almost every year. Fur- 
thermore, resin obsolescence is a dark shadow 
hanging over every resin plant in the country. 
There are very few formulations today that were 
in existence seven or eight years ago. If a resin 
producer doesn’t have the capital to invest in re- 
search to develop improved resins, he is indeed 
a poor bet for survival. 

The quarterly pattern of resin sales in 1960 
was far from consistent. No one was ever sure 
what to expect next. The first six months’ total 
was good—440 million lb., compared with 420 
million Ib. in the same 1959 period and 430.5 
million Ib. in the last half of 1959. Through Octo- 
ber 1960, industry consumption by months was 
in the 70- to 80-million-lb. range, except for July, 
which closed with 61 million lb. and August, 
which came in at an amazing 82 million pounds. 
In fact, the August total astounded almost every- 
one even more than the 78-million-lb. figure in 
June, the highest in the first six months. These 
two months, June and August, both went con- 
trary to industry history, and no one has yet ex- 
plained this erratic behavior. The guessable rea- 
son for the record sales in August (largest since 
Oct. 1959) was that processors were building 
resin inventory for anticipated large-volume pro- 
duction in the last four months of the year which 
didn’t materialize. 

Looking at the individual end-use markets, one 
of the chief reasons why sales of vinyl chloride 
didn’t increase in 1960 was a leveling-off in the 
floor covering market; sales in this area increased 
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PATTERN OF CONSUMPTION OF 
CALENDERED VINYL FILM 


In millions of pounds 


Uses 





Draperies, bedspreads, 
kitchen and 
bathroom curtains 





Yard goods 





Adhesive-back film 





Closet accessories 





Shower curtains 





Nursery goods 





Baby pants, liners 





Table covers 





Appliance and 
furniture covers 





Rainwear and 
sportswear 





Aprons, including 
industrial 





Lamination, quilting 





Wall covering 


industrial tape 








Industrial, agricultural, 
automotive 











* This table includes only products mate R. eeting. it is 4 film up to 10 mils thick. 


Everything over 10 mils is classified as 
overlapping items such as inflatables. te ‘ager Ss 
tions, to show trends. No accurate statistics are available See text for 


{scussion. 





Consumption of polyvinyl! chloride and copolymers a 


1960 


Fabric 


treatment Fabric treatment 


4% Protective 


Protective Miscellaneous coatings 


coatings 
Miscellaneous 








Polyviny! chloride and copolymer resin consumption, 1956-1960" 





Use 


Film under 10 mils 
Sheeting 10 mils and over 
Fabric treatment” 

Paper treatment 

Floor coverings 

Molding and extrusion 
Protective coatings 

All other uses‘ 


TOTAL 


1956 


lb. 

78,000,000 
53,000,000 
55,000,000 
8,000,000 
66,000,000 
205,000,000 
29,000,000 
74,000,000 


“568,000,000 


1957 


lb. 
78,000,000 
80,000,000 
55,000,000 
10,000,000 
82,000,000 
220,000,000 
32,000,000 
78,000,000 





635,000,000 


1959 


Ib. 
90,000,000 
95,000,000 
77,000,000 
11,000,000 
155,000,000 
306,000,000 

31,000,000 
109,000,000 


1960 


Ib. 
96,000,000 
112,000,000 
67,000,000 
12,000,000 
160,000,000 
285,000,000 
40,000,000 
108,000,000 





874,000,000 


880,000,000 


* Source: U. S. Tariff? Commission, with estimated alterations due to_more varied breakdown. > Resin used for laminates with fabric is 


included in film and sheeting figures rather than in fabric treatment. 


© Includes a * —~! 40 million lb. of export, a sizable amount of off- 
grade material and various other uses not included in other classifications 


NOTE: Film and sheeting resins are ae. to separate, but the 


total of the two as given above is thought to represent a reasonably reliable figure on total amount of resin used for bo 





less than 10 million lb. in 1960. By contrast, in 
both 1959 and 1958 this market had increased its 
consumption of resin by nearly 40 million pounds. 
The 15% declfhe in housing, from 1,531,300 
starts in 1959 to 1,300,000 in 1960, is claimed 
to be the principal reason for the leveling off in 
flooring purchases. 

The reader will note that, even though total 
flooring sales fell off, the use of vinyl flooring still 
increased by at least a small amount. Obviously, 
vinyl is continuing to take over a larger part of the 
total conventional flooring market each year. 

Remarkable gains have been made in the plasti- 
sol type of floor covering over the past three 
or four years. This is the type of covering where 
a plastisol coating is applied to a treated paper, 
covered with a protective vinyl film, and then ap- 
plied to a felt base. As much as 18 million Ib. of 


plastisol was probably used for this purpose in 
1959. In 1960, the total may have gone up to 24 
million. It could go up to 50 million in five more 
years. A few years ago Sandura was the only 
company in this business. They have been joined 
by at least three other large manufacturers of 
floor covering in the past two years. Furthermore, 
this type flooring was only slightly affected by the 
1960 decline in home building, since the great 
bulk of its annual sales are primarily as a replace- 
ment material for worn out linoleum or other 
floor coverings. 

Another contributing factor to growth of plas- 
tisol flooring is the fact that the protective cover- 
ing was increased from a 4-mil thickness to 15 
mils in some of the newer styles. The versatile plas- 
tisol floor coverings are also adaptable to a wide 
range of eye-appealing styles. And new develop- 





ments in the industry have made it possible to use 
the old linoleum machines. By use of low-tempera- 
ture plastisols, processing temperatures have been 
lowered to 300° F. from previous levels of 350 
to 370° F. 

Vinyl asbestos tile is also growing and still has 
lots more room to expand. Most of the resin used 
in this application is primarily vinyl chloride-ace- 
tate copolymer. Something like 80 million Ib. of 
resin is the estimated total used in this type of 
flooring. Total vinyl-asbestos floor tile production 
in 1960 is estimated to have reached 500 to 600 
billion sq. feet. 

An important event in 1960, indicative of the 


1959 1960 


Ib. 


Application 





———— Ee 


Phonograph records 45,000,000 45,000,000 
Slush and elastomeric 
moiding 


Profiles 


56,000,000 
50,000,000 
105,000,000 
20,000,000 
18,000,000 
4,000,000 
7,000,000 


58,000,000 
46,000,000 
90,000,000 
25,000,000 
14,000,000 

4,000,000 

3,000,000 


Wire coating 

Rigid pipe and shapes 
Garden hose 

Foam and sponge 
Miscellaneous 


industry’s growth, was the opening of a fourth 
plant by Johns-Manville for production of vinyl 
asbestos and asphalt floor tile. This plant in- 
creased the company’s capacity by 50%-~—an- 
other step in a program that started back in 1947, 
when the company began the marketing of vinyl- 
asbestos floor tile (To page 177) 


POLYSTYRENE 


Sales in 1960 were not far off 
from 1959. Drop in refrigera- 
tion industry accounted for 
most of decline, but packag- 
ing uses and appliance hous- 
ings continue to show increas- 
ing growth. Consumption of 
styrene copolymers was mov- 
ing more rapidly. Price reduc- 
tion at end of year created 


some concern and disturbance in the industry. 


During the past three years the polystyrene indus- 
try has been galloping along at a faster pace than 
any other plastic except polyethylene. Sales have 
increased from around 400 million Ib. in 1956 to 
approximately 700 million Ib. in both 1959 and 
again in 1960. 

Industry officials can’t put their finger on the 
reason behind the spurt in sales. It may have been 
the development of improved impact materials and 
their volume adoption by the refrigeration indus- 
try; some believe it was the price reductions of 
general-purpose resins down from 29¢/Ib. in 1955 
to a recent low of 18¢; others believe that the im- 
pulse came in part from the narrowing of the 
price gaps between crystal and colored material 
and between general-purpose and impact types. 

A good over-all reason for the growth is that 
polystyrene has proven itself a satisfactory and 
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TOTAL 305,000,000 








" A large portion of garden hose is produced from off-grade resin. It is reported 


here as virgin resin—although it is generally sold to compounders and 
to the Tariff Commission as ‘‘all other resins." 


useful product. Constant improvements in formu- 
lations have provided greater ease of molding, 
more strength, better light stability, and more 
heat resistance. It molds as easily as any resin in 
the business. Its brilliant color range is probably 
unsurpassed by any other plastic. And it is the 
lowest-cost plastic on the market. 

Until the price break in late November 1960, 
the 21'2¢ price had held firm since early 1959. 
There were reportedly many deviations or “deals” 
that cut prices lower, but in general the 214%2¢ 
price was regarded as fairly stable. When the 
price sniping became more prevalent, however, 
and as demand tapered off in the last half of the 
year, Capacity to produce was increased. The in- 
evitable happened—down went the gate. 

The remarkable success of polystyrene in the 
last 4 or 5 years has led to a large-scale expansion 
program. All the major producers have enlarged 
or added to their facilities in the last two years 
and many new ones have entered the field. There 
are now 20 in the business. Five years ago there 
were only four. (See p. 212, Oct. 1960, MPI, for 
the list.) Many of the new plants were built by 
molders or groups of molders who decided to 
make resin for their own use. But they nearly 
always have more than enough to supply their 
own needs and their surplus is thrown on the 
market. Total volume capacity for the industry is 
not available but it must be well over one billion 
lb. and substantial increases are on the way with 
new facilities coming on stream. With monomer 





285,000,000 


There is also a good quantity of 
scrap resin used in garden hose, but that material is not reported in this table 


currently selling at approximately 12¢ and 
polymer at 18¢, it is a little difficult to understand 
what is left for profit. Monomer, too, is in great 
excess capacity, with a slight price drop scheduled 
for next July when the rubber company contracts 
are renewed. The cut in price, however, won’t be 
enough to make much difference to the polymer 
producers who have to buy it. There is, of course, 
a premium price for colored, impact, and specialty 
resins, but these cost more to produce. There is 
already some question as to whether or not there 
is more profit in these than in general-purpose 
crystal material. 

Bulk handling of resin from shipper to user is 
another way of paying a lower price for resin. 
There are several systems in vogue. The latest, for 
handling polystyrene, is General American Trans- 


——Molded and extruded polystyrene products 


é‘ 10% 
Appliances =e 





Styrene type resin sales, 1956-1960" 


3% Lighting 


portation Corporation’s Dry-Flo railway car with 
a capacity of 140,000 pounds. It is similar to the 
Airslide car for handling PVC. The Dry-Flo car 
is divided into individual compartments, each 
coated on the inside with an epoxy resin to prevent 
contamination of the contents. Auxiliary equip- 
ment needed for handling the material from such 
a car consists of a pump and storage silo for each 
material. These cost the user from $10,000 to 
$30,000—a figure that should be amortized in 1 
or 2 years. A volume use of 150,000 Ib. a month 
of any one material is considered to be the mini- 
mum practical quantity for this system—below 
that, savings will be negligible. 

Impact polystyrene handled in this manner is 
about 1% ¢/lb. cheaper than that shipped in bags; 
general-purpose is about %4¢ less. Truck ship- 


Refrigeration, including 


air conditioning Packaging, including 


off-grade 


Toys, Premiums, 
novelties 


Housewares 
Wall Tile 


Appliances 2% Lighting 











Use 1956 


1957 


Ib. Ib. 
Molding and extrusion 
materials” 
General purpose 
Other molding materials 
Export 
Protective coatings for 
paint and paper 
Resins for other uses 


402,000,000 


93,000,000 
108,000,000 


429,000,000 


85,000,000 
133,000,000 





TOTAL 603,000,000 


* Source: U. S. Tarif? Commission, ww 1960, which is estimated. 
nies re 


r 1 on an ann ’ 
but only partially so in earlier years. 
floor coverings, metal-treating resins, and probably some off-g 


Also, exports 


647,000,000 


» ms for other uses’’ in the Tariff Commission 
© Includes foam, high-styrene watadions rubber reinforcing resins, ion exchange resins, polystyrene used in 
rade resins 


1958 


Ib. 


476,000,000 
278,000,000 
290,000,000 
120,000,000 


104,000,000 
144,000,000 


724,000,000 


119,000,000 
100,000,000 


919,000,000 


119,000,000 
115,000,000 


922,000,000 





. » Includes plasticizers, fillers, d and copo! moldin; 
or extrusion materials, and more than 40 million lb. which is unreported in the Tariff ok RF ey me tors x 4 


are reported in ‘“‘rest: 


reports for 1960, since some 
reports for 1959 and 1960, 





MODERN PLASTICS 








ments in bulk run only about %4¢ less. There were 
18 cars handling this type of shipment in 1959. 
Dow alone now has 55 cars at work. 

The statistical table on page 98 indicates that 
styrene-type molding materials were down slightly 
in 1960, but it was still the second best year ever. 
Total for all kinds of styrene plastics, including 
coatings and resin for foam, was slightly higher 
than 1959, but hasn’t yet quite reached the 1- 
billion-lb. mark. Figures for the last four months 
of 1960 have been estimated—but the market 
situation was so uncertain when this survey was 
made that the totals may be 10 or 15 million Ib. 
off when the final count becomes available. The 
export total is also estimated and is reported in 
the “molding materials” column. In the Tariff 
Commission’s report it is included in “resins for 
other uses.” 

The government’s styrene-type resins chart has 
been well scrambled over the years because com- 
pany reports to the government have varied in 
their breakdowns. The export figure was always 
reported in “molding materials” in the years be- 
fore 1958 and only partially in that year. The 
changes in the government figure for “other 
resins” shown in 1959 and 1960 is due to prob- 
able reporting of considerable amounts of off- 
grade resins in this category in previous years; 
most of these are now listed under “molding 
materials.” Thus, the total amount of “molding 
material” reported for previous years was less than 
actually used and throws out of kilter—although 
not to a serious degree—a direct comparison be- 
tween 1959 and 1960. However, in a broad sense 
the figures are felt to indicate industry trends. 

Despite the leveling off in sales in 1960, at- 
tributable in large part to a decline in consump- 


MISCELLANEOUS 
POLYSTYRENE PRODUCTS 


tion on the part of large customers such as re- 
frigerator manufacturers, there is little pessimism 
in the industry. (There are, of course, occasional 
gripes about “too much capacity.”) Rather, the 
industry is becoming increasingly diverse, with 
lusty entries in the foam and film field, a healthy 
growth in packaging, expanding use for appliance 
housings and lighting fixtures and a general 
“holding its own” in most other applications. 
Even if polystyrene fails to grow in 1961 be- 


GROWTH OF FILM PACKAGING MARKET 


One producer's estimate, millions of pounds - 


1959 


1961 


1962 1963 1964 1965 





Cellophane 425 
Polyolefins’ 230 
Pliofilm 23 
Vinyl 

Polyviny! chloride 15 
Mylar 1 


Cellulose acetate 5 


465 477 487 495 
374 429 494 540 
29 31 32 34 
19 21 23 25 
20 21 23 25 
a 6 8 10 

6 





Total 647 711 


916 990 861073 





* Includes HDPE, LDPE, and polypropy iene. By 1965 it is estimated that 20 to 25% of the market will be 
in HD : Th 


PE and polypropylene. 
household wrap markets. 


e above figures do not include extrusion coating markets or 
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MEASURING 9 FT., 3 IN. BY 8 FT., 6 IN., insulated door for 
refrigerator railroad cars emphasizes the extent to which beads 
became an important segment of the polystyrene market in 1960. 
Door is made by expanding the polystyrene beads directly into a 
shell vacuum formed of acrylonitrile-butadiene-styrene copolymer 
sheet. The 89-lb. foam molding forms a light, moistureproof, non- 
sagging insulation which saves some 400 to 500 Ib. in weight. 


Armstrong Cork Co. Inc 


Sie as 


Ru / 
Ae ~~ 
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4 EXPANDABLE STYRENE BEADS 
can also be extruded into a flexible 
sheet that can be used as above to pro- 
tectively wrap a carton containing a 
fragile product. New in 1960, film and 
sheet of this type have already shown 
up in insulated bags and other con- 
tainers, as cushioning slip-sheets, in 
novelties and toys, and when lami- 
nated to paper as an insulated, low- 
cost disposable coffee cup. Watch for 
more im 1961 


Photo, Koppers Co. Inc. 


< 

TYPIFYING REFINED TECHNOLOGY that is push- 
ing styrene into a number of new applications is a rigid 
oriented styrene tray for dates that is processed on a fully 
automatic packaging system which does not require the 
use of heat or adhesives. The manufacturer simply com 
bined conventional paperboard filling and wrapping 
equipment with a new tray-folding machine which cold 
forms and locks die-cut oriented styrene film into trays. 


Photo, Rohm & Haas Co. 


f 


Photo, Monsanto Chemical Co. 


_> 
HIGH-IMPACT acrylic molding powder began 
to live up to its expected potential in 1960 with 
such applications as these outboard motor hous- 
ings. Tough, weather-resistant, immune to cor- 
rosion, and adaptable to mass production by in- 
jection molding, the housings may be the start 
of many similar units for business machines and 
smaller home appliances. 





cause of general sluggishness in all business, there 
should be little despondency in the polystyrene 
business since its roots now seem firmly estab- 
lished in the overall U. S. economy. If growth is 
slowed, or halted, it will pick up again just as 
soon as the predicted golden 1960’s begin to show 
their glitter. There are, of course, those who think 
the future isn’t bright from a profit viewpoint, but 
declining prices and small profit rates in large- 
volume operations are nothing unusual in the his- 
tory of American enterprise. 

The combined figure of general-purpose and 
other styrene-type molding material, exclusive of 
exports in the table on page 98, is a little over 
600 million Ib. in 1959 and a little over 570 mil- 
lion Ib. in 1960. General-purpose was estimated at 
about 285 million Ib. in 1959 and 280 million 
Ib. in 1960; impact styrene at around 250 and 
220 million lb.; copolymers at 60 million Ib. in 
1959 and 70 million Ib. in 1960. The copolymer 
figure is the least predictable of all, but there is 
a general feeling that it increased in 1960 and 
was larger in 1959 than generally estimated. 

Interest in copolymers is keener at the moment 
than it has been for several years. Foster Grant 
with acrylonitrile-styrene (ANS) and B. F. Good- 
rich Chemical, now producing acrylonitrile-buta- 
diene-styrene (ABS), have been added to the list 
of producers, and Monsanto is expected to pro- 
duce both at its expanded facilities in Ohio. 

ANS is a clear, highly chemically resistant 
material with a higher impact than general-pur- 
pose polystyrene. ABS is a notably tough, hard 
material with good chemical resistance but is not 
transparent. The tradenames for ANS are C-11 by 
Union Carbide, Tyril by Dow, and Fostacryl by 
Foster Grant. ABS is produced by Marbon under 
the name of Cycolac and by Naugatuck Chemical 
under the name of Kralastic. The Goodrich trade- 
mark is Abson. Prices of ANS are 40%¢/Ib.; 
prices for resin and compound in ABS run 
through the 40’s and low 50’s. 

The ANS material has been around for a long 
time without much growth—and now runs may be 
20 to 25 million Ib. a year. But there is an un- 
usual undercurrent of feeling in the industry that 
it is ready to take off into fairly large volume. 
The biggest uses up to now have been in tumblers 
and battery cases and in water pitchers, jars, cups, 
etc. It is now being used and promoted in such 
products as liners for double-wall tumblers. The 
ANS inner liner resists staining from tea, coffee, 
or milk. Because of the material’s chemical re- 
sistance and strength, bottles for pharmaceuticals 
and cosmetics are possibilities. In business ma- 
chines it is suggested for keys, tab bars, rolls, and 


JANUARY 1961 


PSSA ERGE 
TTT 
a 2 
_STYRENE-TYPE 
MOLDING MATERIAL 


SALES IN MILLIONS OF POUNDS 


J 
T 























"46 "47 '48 49 "50 '51 ‘52 '53 "54 '55 "56 ‘57 ‘58 ‘59 ‘60 


escutcheons. In refrigerators it is useful as a su- 
perior material for crispers and butter dishes. Eyes 
in dolls is an unusual application made to order 
for ANS. A complicated molding, using ANS’s 
corrosion resistance to advantage is now going 
into telephone design (see photo, p. 94). One 
firm has been making casters for furniture from 
ANS for several years. Monofilament bristles, 
with outstanding chemical resistance, are used 
for industrial brushes. 

Most of the talking about copolymers in the 
past year however, has related to the ABS co- 
polymers. Part of the reason has been their move 
into the telephone hand set market where free- 
dom from staining, particularly from cosmetics, 
has been a leading factor—and the material costs 
less than cellulosics. The telephone application 
is a 7- or 8-million-lb. market. Potential use of 
ABS in refrigerators has also aroused interest. 
One company has already installed ABS parts; 
two others are trying it out. The principal reasons 
for use are greater toughness and ability to take 





more abuse than can the impact styrene types. 
The ABS plastics possess exceptional processi- 
bility, a glossier surface than impact styrene, have 
exceptional sheet-forming properties, and can 
take 180° F. temperature without deforming. 
ABS is used in pipe and fittings, transport ap- 


plications such as (To page 193) 
film application market .. . 


4 | | Colored telephones mean 


partial loss of market to ABS . . . But despite gen- 
eral economic slump, 1960 over-all sales were 
only slightly off compared with 1959. 


CELLULOSICS 


Developmental work holds out 
hope that blow molding may 
open wide new area of appli- 
cation. But as of now, market 
for molding and extrusion ma- 
terial has leveled off . . . Poly- 
styrene cutting into packaging 


For a while in the early months of the year, it 
looked as if the cellulosics would post the 10% 
gain that had been predicted for them in 1960. 


But the general business downtrend and competi- 
tion from other materials resulted in an over-all 


decline of about 3%, compared with 1959 vol- 
ume. This decline took place almost entirely in 
the molding and extrusion classification (see Ta- 


Products® 


ble, opposite ). Cellulosic film and sheeting showed 
a slight increase in all but the “under-3-mil” types. 

The industry has now reached a fairly level con- 
sumption pattern, with only minor fluctuations 
up or down; producers count on growth only in 
terms of population increase and economic 
growth. There also is a feeling among suppliers 
and processors that cellulosics have carved them- 
selves a niche where their particular combina- 
tion of properties—clarity and toughness—makes 
them the logical choice, and that that niche is 
safe from penetration by other materials. 

Unlike plastics’ big three (polyethylene, poly- 
styrene, and vinyl), cellulosics have retained a 
high degree of price stability, and no one expects 
any significant price drops in the near term .. . 
especially since cellulosics are tied to movements 
of the wood pulp commodities market. 

Film and sheeting. In the “under-3-mil” class- 
ification, oriented polystyrene made some inroads 
into the window-box and window-envelope pack- 
aging market, formerly a major outlet for acetate 
film. In 1959, film for window boxes accounted 
for 14.5% of under-3-mil acetate film production; 
for 1960, this percentage is expected to drop to 
12 percent. For window envelopes, the annual 
percentage figures are 3.5 and 3%, respectively. 
But until certain adhesive, handling, and surface 
scratching problems have been solved for poly- 
styrene, cellulosics will retain a position in this 
particular market. 

There were few new applications of under-3- 


1958 1959 





Air conditioners 


(room units) 28,800 1,600,000 1,660,300 





Floor type vacuum 
cleaners 


2,289,400 
6,476 
2,100,000 
15,955,000 
2,020,200 
2,148,700 


940,800 


3,295,000 
5,140,000 
3,116,700 
11,200,000 
3,668,000 
4,257,000 
877,300 


3,420,830 
6,349,380 
3,785,000 
15,622,000 
3,833,300 
5,599,000 
1,121,000 


3,396,880 
6,203,350 
3,425,000 
17,650,000 
3,300,000 
6,700,000 
1,150,000 





Television sets 





Refrigerators 
Radios 


Washing machines 
Automobiles 
Trucks and buses 

















Dwelling units 


(non-farm) 671,000 1,209,400 1,531,300" 1,300,000 


* Factory sales in units » Represents upward revision by Dept. of Commerce of previous estimate by Bureau of 
Labor Statistics. All estimates now done by Dept. of Commerce. 
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Sheets, rods, 
tubes 





Consumption of cellulose esters 





Sheets, rods, tubes ; 








Cellulose plastic sales, 1956-1960"." 





Classification 1956 
ye Spa 1000 Ib. 
Cellulose acetate and cellulose 
acetate continuous sheets: 
under 3 mils 
3 mils and over 
All other sheets, rods, tubes 
Molding and extrusion materials 


TOTAL 
Nitrocellulose: 
sheets, rods, tubes 


19,400 
16,700 

7,000 
92,800 


135,900 
5,300 


* Source: U. S. Tariff Commission, except 1960, which is estimated 
» Includes plasticizers, fillers, and extenders. 


18,000 
18,000 


93,000 
136,200 


1957 1958 1959 1960 
1000 Ib. 


1000 Ib. 1000 Ib. 1000 Ib. 


16,300 
17,700 

8,600 
90,500 


19,025 
20,630 
9,506 
100,463 


18,702 
20,656 
10,528 
93,000 


142,886 


7,200 


133,100 149,624 


4,100 3,100 2,400 1,500 





mil film in 1960, especially in the electric cable 
industry. It continues strong as sound recording 
tape (about 8% of the film goes into this appli- 
cation), maintaining its strong position in the 
non-professional, mass market. Polyester film is 
becoming a competitive factor, but a growing 
market is expected to assure a good volume for 
cellulosics. Polyester film is mostly used in video 
tape. The 8% figure is unchanged from 1959. 

By far the largest market for under-3-mil film 
is in lamination. About 18% of “under-3-mil” 
continuous film went into it in 1960—same as for 
1959. These laminations involve foil, PE and 
other plastics film, and paper. Gold stamping and 
metallizing tapes consumed 8.3% of under-3-mil 
film (up %% from 1959). Pressure-sensitive 
tapes and electrical tapes, and miscellaneous ap- 
plications account for the rest of the production. 
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In the over-3-mil category, vacuum forming 
took about 20% of the total output in 1960 (in 
this classification, half of the film is extruded and 
half is cast; vacuum forming took about 33% of 
the extruded stock). Acetate use for vacuum 
forming is expected to continue to grow at this 
rate, with rigid containers the brightest spot in 
this picture. This represents an increase of about 
9% over 1959. Eyeglass frames took another 
20%, fabricated rigid containers, 7% (the last 
two unchanged from 1959), and protective covers 
and folders, 16% (down 6% from 1959). The 
rest went into graphic arts, laminations, and 
miscellaneous. 

The butyrate sheet market represents about 5 
million pounds. Half goes into outdoor signs; 
packaging takes 30%; the rest is miscellaneous. 

Molding and extrusion. There were three big 





COST TABLE: Papers — Films — Foils* 


Cost Yield, me hag 
“MATERIAL per lb. sq. in. /Ib, 
sq. in. 
Glassine 

Bleached, 25 Ib.° . $0.248 | 17,280 | $0.014 
Lacquer-coated, moisture- 

proof, heat sealing, 28 Ib. 0.455 15,428 | 0.030 

Laminated, amber, 47 Ib.’ 0.30 9,191 0.033 

Laminated, bleached, 47 Ib.‘ 0.31 9,191 0.033 


Waxed paper 
Bread-wrapper grade, 39 Ib. 0.23 11,080 0.021 


Liner grade, moistureproof, 
amber, 29 Ib. 0.255 14,897 0.017 


Cellophane 


Moistureproof, heat sealing 

(300 MS) 19,500 
(300 MS 51 or MS-1 type) | 21,000 
Moistureproof, water resistant 

(300 MSA or MSB) 19,500 
Polymer-coated (300 K, OX or R) 19,500 
Polyethylene-coated 18,250 


Cellulose acetate 

Cast (1 mil) 

Extruded (1 mil) 
Cryovac (60 gauge) 
Pliofilm (SS-75) 
Polypropylene (1 mil) 


Polystyrene, oriented 
(1 mil) 


Polyester film 
(1 mil) 
(Y% mil) 
Heat sealing (2 mil) 
Polymer-coated ('/.-mil base) 


Polyethylene 
Low density (1 mil) 
(1.5 mil) 
Irradiated (Cryovac 1, 1 mil) 
Medium density (1 mil) 
High density (1 mil) 
Polyethylene-cellophane 
(1 mil poly-300 MS) 


Saran (1 mil) 


Vinyl 
Cast (1 mil) 
Extruded (1 mil) 





Foil-acetate 
(1 mil Al. foil-1 mil acetate) 


Foil label stock 
(0.00035 Al. foil-30 Ib. paper) 


Aluminum foil (unmounted) 
Thickness, inches 
0.00035 0.843 29,300 


0.029 
0.001 0.708 | 10,250 


0.069 


| 
i 
| 


* This comparison of approximate costs is intended only as a guide. The figures 
given were obtained from 1960 price lists and are based on ‘“‘volume”’ orders. Courtesy 
1961 Modern Packaging Encyclopedia Issue 

© Typical packaging gauges, standard commercial grades, unprinted, are given here 
The reader must understand there are other commercial grades, thicknesses and types 

© Based on a ream of 500 sheets, 24 by 36 in.. or 3000 sq. ft 


facts that were responsible for the lower sales 
figures in 1960: 

1. Colored telephones.—By the end of the 
year about 55% of all telephones were produced 
in color; and wherever that happens, cellulosics 
lose. While black telephones still consume con- 
siderable poundage of cellulosics, the colored 
sets mean lost cellulosics sales, and the 55-to-45 
percentage breakdown of colored versus black 
phones will not remain for long. The percentage 
of colored telephones will continue (To page 176) 


METHACRYLATE 


There have been no great dif- 

ferences in sales situation for 

several years. Around 50% 

of molding material used for 

automobiles, for which mar- 
z | 


ket methacrylate-styrene co- 

polymer is contending. Most 

important uses for cast sheet 

are signs, glazing and light- 
ing. Impact material continuing steady growth. 
Methacrylate sirup for reinforced plastics is mak- 
ing considerable progress. 


There was little change in the methacrylate situa- 
tion in 1960 as compared with 1959. Prices re- 
mained the same for both monomer and polymer. 
There were no outstanding new applications in 
either molding material or cast sheet. 

Automotive use still consumes more than one- 
half of molding material sales. It is used mostly 
in tail lights, dials and medallions. There may have 
been a slight decline in volume in this field in 
1960—lights on standard model cars were smaller 
and the new compact cars use less than the larger 
automobiles. Inventories of methacrylate molding 
materials were heavy in 1959 but, once they were 
worked off, buying in 1960 showed none of the 
extreme ups and downs of previous years. 

The threat of invasion of the tail light field by 
the methacrylate-styrene copolymer has not yet 
materialized, although experimental work and 
age-testing is still going on. If the copolymer 
should prove satisfactory it would pose a price 
challenge to currently used materials since it con- 
tains around 30% of 12¢ styrene monomer. Meth- 
acrylate monomer, in contrast, is 29¢ a pound. 
However, methacrylate producers give no out- 
ward evidence of disturbance over the possibility 
of severe competition for their automotive mar- 
kets from the new copolymer. After many years 
of experiment and development of a superior and 
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weatherable plastic, it is unlikely that they will 
submit easily to an attempted invasion by another 
thermoplastic into automotive applications. 

Methacrylate has been used satisfactorily in 
automobile lights for 20 years and thus has a 
proven record of durability and weathering per- 
formance. During this time there have been steady 
improvements in the resin. Since it costs more 
than most thermoplastics, methacrylate has natu- 
rally acquired a hallmark of quality inherent in its 
clarity and freedom from sinks. Because of its 
high viscosity, or “hard” flow, compared to other 
thermoplastics, it requires educated molding tech- 
nique. But once that education is acquired the 
molder has little trouble. 

Suppliers have been largely successful in im- 
proving this flow property over the years. A 
molder may now choose from three general for- 
mulations: hard, medium, or soft flow. If he 
chooses the last, he may sacrifice some proper- 
ties; for example, the soft flow material has less 
resistance to solvents or heat than do the other 
two. When molding for the automotive industry, 
he nearly always uses hard flow. 

The use of methacrylate for medallions on 
large appliances such as refrigerators and washing 
machines declined somewhat in 1960 because pro- 
duction of the appliances fell off, smaller medal- 
lions were used, and lower-cost thermoplastics 
edged in to some extent. Molded brush backs, 
jewelry, lenses, and small signs absorbed about 
as much as usual. Outdoor light- (To page 197) 


NYLON, ACETAL, POLYCARBONATES 
Broadened market base for 
nylon expected as result of 
20¢/lb. price reduction . . . 
but came too late to affect 
1960 sales, which were 
slightly lower than in *59. Del- 
rin, in its first full year of com- 
mercial production, showed up 

. in more than 400 commercial 
applications. Price is now 

d 80¢/lb., expected to go lower. 

Polycarbonates started to carve their niche, were 

500,000 Ib. in 1960, may reach 1000 million 

by 1970 according to some prognosticators. 

Nylon 

The biggest attention getter in nylon during 1960 

was a 20¢/lb. price reduction. Cost is now 98 

cents. The reason for the drop, according to the 

initiator, Foster Grant Co., was to create a broader 
market in housewares, housings, radio cabinets, 
air conditioning grilles, lighting fixtures, as well 
as in presently established markets. The hope was 
expressed that it would eventually become a pop- 
ular priced thermoplastic. The company pointed 
out its own success in marketing nylon combs and 
sunglass frames as an example of potentials. 
Nylon is now most generally used in specialized 
applications where it can do a better job by 
virtue of its self-lubrication, strength, and high 
heat resistance properties. In bushings, gears, 


Materials exported 1960° 





Urea and melamine plastics 


12.4 


Viny! and vinyl copolymer resins, 


uncompounded 20.0 


Viny! and vinyl copolymer resins, 

compounded > J s 12.1 
Cellviesr molding and extrusion 

compounds t J 7.0 


Vulcanized fiber 4 ‘ 5 4.5 


Styrene polymer and copolymer 
resins 


Polyethylene resin, unfinished and 
semi-finished, except laminating 
film and sheeting 


Polyethylene film and sheeting, 
except laminating 2.2 


164.1 


lon exchange 


Methacrylate 
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cams, and mechanized parts it is superb. But its 
relatively high price has probably been most in- 
fluential in preventing its development into a large 
volume plastic. 

Furthermore, nylon producers and molders are 
required to give more engineering and technical 
service than suppliers and processors of the lower- 
cost plastics in order to get it placed in “engi- 
neered” applications. Nylon is much less costly 
per cu. in. than brass in areas where it could 
compete on a “properties” basis in many appli- 
cations, yet there are many difficulties involved in 
establishing these types of markets. 

The argument over whether or not a lower 
priced nylon will increase the market to a sizable 
extent will probably continue for a long time to 
come, but as competition among the producers 
becomes more strenuous, it is reasonable to as- 
sume that further price declines are inevitable. 

Nylon plastics sales in 1960 were slightly under 
1959. No statistics are available and estimates are 
unreliable, but one brave soul guesses that con- 
sumption of nylon in 1960 was somewhere be- 
tween 23 and 28 million pounds. Of this amount 
an estimated 4 to 6 million lb. was the caprolactam 


type, or nylon 6, produced by Allied, Foster 
Grant, and Spencer. The balance was Du Pont’s 
nylon 6/6. Nylon began to move upward in much 
larger quantities than usual in 1958 and 1959, but 
hopes that growth would continue in 1960 were 
bashed by the general decline of the last quarter. 

Use in automobiles now aver- (To page 198) 


Acetal 


Commercial production of Delrin, Du Pont’s ace- 
tal resin (polymerized formaldehyde), started in 
January 1960. However, it had been in the hands 
of many molders for a year or more as an experi- 
mental material, and many of them were ready to 
go ahead with commercial products when it be- 
came available. More than 100 production molds 
had been built before Delrin came into production 
and there are now over 400 commercial uses. 
Growth has been faster than the anticipated sales. 

Price was dropped to 80¢/Ib. during the year, 
with constant reminders from the producer that it 
is expected to go lower as volume increases. The 
opening price had been 95 cents. Nylon, at 98¢, 
however, is less costly than Delrin since the spe- 
cific gravity of nylon is (To page 200) 
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Base price’ 
per Ib. 
Type of material $ 


Cost per 
cu. in., 


cents 


Color 
range 


Molding 
method® 





Acrylics Clear 0.55 
Colors 0.59 
Clear 0.52 
Colors 0.48 
Colors 0.40 
Clear 0.62 
Colors 0.62 
Natural 0.80 
Colors 0.89 
Colors 0.67 
Colors 0.47 
Brn. or bik. 0.195 
Natural 0.275 
Colors 0.315 
Natural 0.35 
Colors 0.41 
Natural 0.42 
Colors 0.51 
Clear 0.215 
Colors 0.255 


Cellulose acetate 
Translucent 
Opaque 


Butyrate 
“Delrin”’ 
Ethy! cellulose 
Melamine’ 
Phenolics’ 
Polyethylene 
High density 
Polypropylene 


Polystyrene’ 


2.34 
2.51 Unlimited 
2.44 
2.25 Unlimited 
1.88 Good 
2.87 
2.87 Good 
4.11 Unlimited 
4.57 Unlimited 
2.78 Good‘ 
2.55 Good* 
0.96 Limited 
0.91 
1.05 Limited 
1.21 Limited 
1.41 Limited 
1.36 
1.66 Good 
0.81 
0.98 Unlimited 


Modified styrene’ Natural 0.285 1.07 1.10 


Colors 0.325 1.07 1.25 
[Colors 0.34 1.50 1.84 





Good* 


Ureas Good‘ 











‘The prices given here are those prevailing at the time this table was prepared. Current prices should 
be obtained for purposes of actual comparison 

2 General-purpose grades 

* Available styrene acrylonite, $0.41 clear, 44 colors and methacrylate styrenes, $0.49 clear 

*In solid colors. §1I—Injection molded. —Compression molded 

Courtesy 1961 Medern Packaging Encyclopedia issue 
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Polycarbonates 


The most startling aspect of the start of com- 
mercial polycarbonate production in the United 
States in 1960 was the precipitous price decline 
that took place within the first six months of the 
introduction of the resin. Polycarbonates came 
onto market at $2.50/lb.; by year end they had 
gone down to $1.30. This is a drop of almost 
50% within a period of six months and establishes 
some sort of a record. Further price declines can 
be expected, but they are not likely to be either 
as sharp or as rapid. Rather, they will be tied in 
closely with increased sales and greater acceptance 
of the new material. Estimates of future price 
levels vary, but by the end of 1961, the price of 
polycarbonate (general-purpose, injection mold- 
ing grade) is anticipated to be down to around 
$1.10 to $1.15. By 1965 the per-pound price 
may be between 60¢ to 85¢. (To page 201) 


FLUOROCARBONS 


Three new resins were added 
to the fluorocarbon plastics 
family in 1960 . . . and pro- 
ducers now include Allied and 
Pennsalt as well as Du Pont 
and 3M ... Total resin pro- 
duction increased, estimates 
going as high as 15 million 
pounds .. . No basically new 
applications, but increased 


usage in established markets—automotive, air- 
craft, missile, food processing and a variety of 
medical equipment. 


The commercial introduction of new resins with 
promising future potential, and steady gains in 
established application areas, highlighted the year. 

While production of fluorocarbon in resin form 
was relatively small in 1960, compared to the use 
of fluorocarbon materials in aerosol propellants 
and refrigerants (estimated to consume over 90% 
of all fluorocarbon output), it is in this plastics 
area that producers’ research and development are 
most intensive. Estimates on fluorocarbon plastics 
volume for last year range from 12 to 15 million 
pounds. These estimates, if they give an accurate 
picture, would indicate that plastics account for 
from 4% to 6% of total fluorocarbon production. 
This compares with a little over 7 million lb., 
or 3% of production, for plastics in 1950. 

If, as some observers predict, total fluorocarbon 
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Application sale 


“1000 Ib. 


Molding grade resins 


Safety and medical equipment 
Appliances and lighting 
Mechanical and transportation 
Data processing equipment 


Electrical and electronic 
products 


Solvent cast and 
extrusion grade resins 
Photographic film base and 

miscellaneous film uses 








production reaches 380 million lb. in 1965, a 10% 
representation by fluorocarbon plastics would 
equal 38 million Ib., quite a respectable figure, 
and one which may prove too conservative! 

A big development in fluorocarbon resin chem- 
istry last year was the announcement by Du Pont 
of the commercial availability of fluorinated ethyl- 
ene propylene (FEP) resin, climax to 15 years of 
research and development. Unlike tetrafluoro- 
ethylene (TFE) resins, which must be processed 
in a manner similar to powdered metals, the FEP 
resin can be molded or extruded in standard 
thermoplastic processing equipment. The material 
retains the outstanding properties of TFE, such 
as chemical inertness, electrical insulating ability, 
high heat resistance (top service temperature for 
TFE is higher, but both resins will outperform 
most other thermoplastics in this regard), impact 
resistance at extremely low temperatures, virtually 
no moisture absorption, and excellent dry lubri- 
cating characteristics. 

Specific end-uses cited for the new resin include 
jacketing for coaxial and multi-conductor cables, 
molded electronic components, laboratory tubing, 
and chemical process equipment linings. Commer- 
cial price is $11.60/lb. in truckload quantities. 
This, of course, is expected to come down as 
markets are developed. Price decline is exactly 
what happened in the case of the TFE resins, 
which were introduced around 1943 at $18/lb. 
and have since been lowered in price to $3.60/Ib. 
for basic resin. The FEP material, designated 





Resin sales| Resin sales 


Teflon 100, is also available from Du Pont’s Film 
Dept. as a film for use in coil-wound devices, 
capacitors, and printed wiring and circuitry. The 
film is priced at $15/pound. 

Announced recently was the availability of ex- 
perimental quantities of FEP monofilament fiber, 
in 250 and 1200 denier, equivalent to a cross- 
section diameter of 5 and 11 mils, respectively. 
Uses for the fiber are foreseen in chemical distil- 
lation and gas de-misting, and in vacuum filters. 

Allied Chemical also entered the field of fluoro- 
carbon plastics last year with Halon fluorohalo- 
carbon resin, said to be somewhat similar to 
chlorotrifluoroethylene (CTFE) products now on 
the market, and with a modified form of the resin 
known as Aclar film. Both products are being 
made in developmental quantities by Allied’s Gen- 
eral Chemical Div. The resin is available in two 
grades, one emphasizing high impact resistance 
and the other designed for high heat resistance. 
Both are said to have good electrical properties, 
transparency in thicknesses up to ¥% in., and very 
low permeability to water, oxygen, and carbon 
dioxide. Expected applications are in cable jack- 
chemical gasketing, antiseptic medical 
equipment, and moisture-free electrical compo- 
nents. The resin is priced at $4.60/lb. for quantity 
orders. No set price has been given for the Aclar 


eting, 


film, which is expected to see use as packaging 


for delicate electronic parts. 


(To page 205) 


PHENOLICS 


Molding powder sales fell off 
in last quarter after good first 
half year. Price of both mold- 
ing and industrial phenolics 
was raised during 1960. No 
particularly new applications, 
but use of phenolic bonding 
resins appears to be fastest 
growing section of industry. 


A leap from the barrier at the beginning of 1960, 
which looked as though it might outleap all previ- 
ous phenolic-molding powder start-off leaps, fea- 
tured the phenolic industry’s progress in 1960. But 


‘ the big leap forward in early 1960 must have worn 


out the industry muscles, for there wasn’t enough 
energy left to keep up the fast pace that was set 
from January through June. During that period, 
the industry was operating at an annual rate of 
well over 200 million Ib.; the 1960 total would 
have broken all records if second-half sales had 
even matched the nearly 120-million-Ib. volume in 
the first half. The previous record production for 
a year was a little over 229 million lb. in 1959, 
with a sales volume of about 214 million pounds. 

The big first half of 1960 was simply a carry- 
over from the record volume in 1959. This puts 
the 12-month production period from June 1, 


PHENOLIC MOLDING POWDER 


Consumption in millions of pounds 
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insulation 


Other bonding 


resins 


Phenolic production by end uses 





Thermal 
insulation 


Other 
bonding 
resins 








Phenolic resin production* ” 





1956 1957 
“hb. “Ib. 
184,000,000 

74,000,000 

17,000,000 


Molding materials 
Laminating resins® 
Abrasives 
Friction materials 

brake linings, etc. 
Thermal insulation 
Plywood 
All other bonding resins* 
Protective coatings* 
Resins for all other uses 


TOTAL 


204,000,000 
70,000,000 
16,500,000 


16,000,000 
55,000,000 
42,000,000 
32,000,000 
26,000,000 
37,000,000 


498,500,000 


16,000,000 
53,000,000 
47,000,000 
51,000,000 
50,000,000 
40,000,000 


532,000,000 


1958 1959 1960 
“1b. xs aes 
168,000,000 229,000,000 220,000,000 
63,000,000 95,000,000 90,000,000 
12,000,000 17,000,000 14,500,000 


13,000,000 
45,000,000 
52,000,000 
40,000,000 
53,000,000 
42,000,000 
488,000,000 


17,000,000 
52,000,000 
62,000,000 
64,000,000 
60,000,000 
42,000,000 


638,000,000 


15,500,000 
40,000,000 
52,000,000 
70,000,000 
60,000,000 
40,000,000 


602,000,000 


NOTE: Production figure is used here rather than consumption figure as in other tables since a large part of industry is captive and production 
cC 


figure is thought to be more truly indicative of actual consumption and difference between product 
S. Tariff Commission, except last 4 months of 1960 which 


* Source: U 
includes about one-half filler 


is estimated 


m and sales figures is —e minor. 
Ss, 


> All on solid resin basis except molding materia which 


© Note rise in 1959, since the Tariff Commission's figure is deemed unusually low because captive operations 


consume large quantities of resin that is not reported. Even the figures used in this table are probably well under total consumption for 


laminating resins 
and vice versa 


4 Variations in reporting by various companies indicate that resins reported here sometimes belong in ‘‘resins for other uses’’ 
e The year 1956 does not include certain rosin-modified resins that were reported under modified rosin esters 





1959 through June 30, 1960 in the record books 
with a total of probably 235 million pounds. 

No one seems to know exactly how to account 
for this phenolic molding powder behavior. The 
chart on p. 108 shows that phenolic has violent 
up and down movements, probably more so than 
other plastics. Many reasons are given for this 
situation. War periods, for example, put phenolic 
in extremely heavy demand because of its electri- 
cal properties. Similarly, development of a big, 
new end use such as television cabinets can cause 
more than an average rise to one year’s produc- 
tion; or, on the other hand, when some big appli- 
cation, such as that same television cabinet, is 
lost to the industry, there can be a serious decline. 
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The most common explanation for phenolic be- 
havior is, however, that phenolic molding powder 
is now 50 years old and mature enough to follow 
the general course of all business. For example, 
the big production since Jan. 1, 1959 was a direct 
reflection of the 1959 steel strike. Supposedly 
customers bought all they could get their hands on 
before the strike and kept on buying phenolic dur- 
ing the strike to use with steel they had on hand. 

There was no real slow-up in purchases of phe- 
nolic (primarily for electrical, construction and 
the appliance industries) until July 1960—and 
this despite the fact that the construction and ap- 
pliance industries had a relatively bad year. Even 
August was a pretty good month, with over 15 





million lb. produced. September sales topped the 
22-million-lb. mark; but that volume was due to 
an announced price increase which customers were 
trying to beat. The last three months of 1960, 
according to all reports, were way down. 

It seems that there must be a lot of inventoried 
phenolic and phenolic parts on hand—but we felt 
exactly this way one year ago, and yet the first 
half of 1960 was almost phenomenal. Sales in the 
third quarter were considerably less than in the 
same period of 1959, and final figures for the 
fourth quarter will show but slight improvement. 

So how can one tell what is going to eventually 
happen in phenolic molding material? One pro- 
ducer says it may go down to 170 or 180 million 
lb. in 1961, and continue to decline because of 
competition from other plastics. Another says that 
such speculation is extremely foolish, that the in- 
dustry total may reach 250 million Ib. before 1965, 
depending upon the general economy. Optimistic 
to the point of putting money on the line is Reich- 
hold Chemical Co., which is planning to build a 
new molding powder plant despite the fact that 
the current over-all capacity of the industry must 
be at least 25 million lb. a month, with sales that 
average only 16 or 17 million. 

Incidentally, the highest production month on 
the record was 22.1 million lb. in April of 1960. 
The monthly production figure had not gone be- 
low 18 million in any month from Aug. 1959 to 
July 1960. This indicates a good healthy situation 
even if at a small profit since it seems that the 
industry keeps busy without much time for wail- 
ing when it consumes 16 million lb. of compound 
or more per month. 

The lull in the last half of 1960, and that which 
probably will occur in early 1961, will create 
scalding tears and mournful weeping in some 
houses, but the phenolic molding industry is far 
from sick—it will be right back up there when 
steel, construction, appliances, and automobiles 
get back on the track. Of course, it could be 80 or 
90 million Ib. greater if it were not for competi- 
tion from other plastics; but this isn’t the first time 
that an industry’s growth has been leveled off by 
competition from other materials. 

After all, the industry has grown from about 
100 million Ib. in 1945 to around 200 million in 
1960, which isn’t a bad record for a business that 
required over 30 years to get up to a 100-million- 
lb. volume. 

The pessimists who fear a decline starting about 
1962 expect competition from the new, higher- 
heat-resistant thermoplastics and possibly from a 
lower-cost melamine that has been a dream for 
many years. The optimists, on the other hand, dis- 


count the thermoplastics. It is their contention that 
thermoplastic heat resistance still won’t be high 
enough to match that of phenolics; that phenolic 
is still a low-cost material (its per cu. in. price is 
lower than most metals; see p. 85); that the elec- 
trical industry, which is phenolic’s largest con- 
sumer, is destined for a long, continuous upsurge; 
and there is always the possibility that some new 
application will develop large-volume use. 

Another interesting factor to be taken into con- 
sideration is price stability. In the last 10 years 
the price of phenolic molding material has ad- 
vanced only 1 cent. The price history of a typical 
compound indicates that it was $0.1970 in Dec. 
1950 and is now $0.2070. There were intermit- 
tent, temporary fluctuations in this period in which 
prices varied from $0.1870 to $0.2120, but where 
is there another commodity with such a narrow 
price range? This same compound (one of many 
among scores of general purpose phenolics) 
started in business at 17¢ in 1932. It has gone as 
low as 13'2¢ (staying there during war time when 
prices were frozen) to 21.2¢ in 1957, thus leav- 
ing an impressive record in price history. During 
this same 25-year-period, automobiles have in- 
creased in price by three-fold, and most other 
products have tacked on similar sizable increases. 

The general good health of the phenolic indus- 
try was signified last fall when the price for most 
general purpose compounds was raised from 1914 
to 21¢, in contrast to most thermoplastics, which 
have been declining. One-step closure materials 
went up only one-half cent, but since they were 
20% ¢ previously, this now puts them in the same 
category as the more commonly-used general- 
purpose materials. 

Like most other plastics, the phenolics vary in 
properties and formulations according to their in- 
tended end use. Consequently, there is no one 
over-all price for all types, but the 21¢ mentioned 
above applies to the largest portion of formula- 
tions. One company lists 24 formulations of black 
or brown general-purpose, with a price range of 
from $0.207 to $0.27. The latter is a two-step 
material of premium quality, with improved im- 
pact strength and excellent machinability. The 
lowest cost material has a high specific gravity but 
cures faster in thick sections. Most of these 24 
materials also have from one to eight different 
plasticity grades indicating flow properties. But 
different flow rates do not alter the properties of 
the molded product as is customary in most ther- 
moplastics. Specific gravity of the above 24 res- 
ins also varies from 1.36 to 1.46, and bulk factor 
from 2.3 to 2.7. Both variations affect cost per 
cu. in. of finished product, but they are designed 





NYLON PROVED to be compe- 
tition for metal in the builders’ 
hardware market in 1960. In the 
mechanism for a lockset, the re- 
silience and low-friction charac- 
teristics of the nylon provide 
quieter operation and eliminate 
the need for lubrication. Tests 
showed that after 1.2 million 
cycles—equivalent to at least 80 
years of use—the unlubricated 
locksets operated even more 
smoothly than ever before. Look 
for nylon to move into similar 
markets—including housings for 
small appliances—in 1961. 


Hooker Chemical Corp 


Photo, 


Photo, Du Pont 


THE INTRODUCTION by Edwin 
F. Guth Co. of a molded urea light : ? 
diffuser to meet revised fire code Sapeenach 
ordinances in various metropolitan THE INFLUENCE OF PHENOLICS on 
areas highlighted the year for urea. rocket and missile design in 1960 was readily 
In use, an even illumination is pro- apparent in the use of a thin nose cone (molded 
vided by ceiling of light composed of a flexible nitrile rubber-bearing, flock-filled 
of molded urea louver gratings, phenolic) to protect the delicate mechanism of 
which are suspended from special this anti-submarine rocket. The compound has 
ceiling fixtures. Gratings diffuse exceptional toughness and shock resistance cou- 
light through more than 3000 pled with good impact strength. For the torpedo 
openings molded in the part. head, the molded cap is specially designed to 
break and fall away at the instant the homing 


guidance mechanism goes into operation. 
Photo, Allied Chemical Corp 


Photo, American Cyanamid Co. Photo, Du Pont 
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IN A TAKE-OFF on the use of molded-in foil 

overlays to decorate melamine dinnerware, a major 

manufacturer adapted the technique in 1960 to the THE USE OF ACETAL RESIN in a general-purpose gear 
production of decorated melamine handles for pump—the first ever designed from scratch in a thermoplastic 
kitchen utensils. A second manufacturer, introduc- material—broadened plastics’ market base in the area of “engi- 
ing a molded urea wall plate similarly decorated, neering materials” in 1960. As used in the pump, the plastic 
lent weight to what may turn out to be a trend design reduces horsepower requirements as much as 50% over 
toward the use of the foil decorating technique, comparable metal models; more than doubles service life; and 
originally confined to flat dinnerware, to other con- virtually eliminates maintenance. The pump may be mass pro- 
sumer and industrial applications in 1961. duced economically with a minimum spare parts inventory. 





to fit the required properties of different products, 
ranging all the way from closures to various types 
of electric applications. 

This same company also has seven colored 
phenolics with prices ranging from 2642 to 36¢; 
three heat-resistant types from 21 to 28¢; a chem- 
ically resistant material at 3442¢; four impact 
materials at from 26% to 2842¢; and 16 electri- 
cal insulating grades at from 30% to 42%¢, with 
the latter suggested particularly for high-frequency 
applications. The other electricals (To page 206) 


Despite slump in boat business, 
reinforced plastics showed only 
minor losses over 1959 figures. 
Taking up the slack was growth 
in RP use for transportation, 
containers and trays, pipe and 
ducts, and electrical applica- 
tions. Transportation markets 


REINFORCED PLASTICS 
showed the largest increase .. . 
motor transportation uses up 


A | | 18%, aircraft and missiles use 


up 10 percent. Expectations for the over-all re- 
inforced plastics market by 1965 range from 500 
to 600 million pounds. 


Considered in terms of total poundage of rein- 
forced plastics sold, 1960 was 1959 all over again 

or almost. Considered market by market, it was 
something else again. For the first time since the 
material was mustered out of military service in 
1947, the industry halted its uninterrupted climb 
in volume and took a hard look at its markets. A 
breakdown of these markets is given in the table 
on the following page. 

To a large extent, reinforced plastics in 1960 
were the victim of their own success. A booming 
boat market in 1959 absorbed 27% of the mate- 
rials, actually creating a shortage in glass. It was 
this luxury market that was hard hit in the uncer- 
tain business climate of 1960, overshadowing the 
continuing increases in use of reinforced plastics 
by other product groups. Alone, the decrease in 
boat sales in 1960 more than accounted for the 
12-million-pound drop in reinforced plastics 
poundage last year from the 264-million-pound 
record high of 1959. This 252-million-pound 
total for 1960 was approximately 4% under that 
of the preceding year. 

The consumer product market, too, showed the 
effect of postponed purchases of luxury goods and, 
in a more important consideration for the long 


range, the growing competition of plastic with 
plastic. ‘Industry opinion as to exactly how this 
market fared last year varies considerably, de- 
pending on what is and what is not considered to 
be a “consumer” product. There is general agree- 
ment, though, that products not requiring rein- 
forced plastics’ bonus of strength—planters and 
window boxes, for example—showed an increas- 
ing disposition to switch to the more highly auto- 
mated production procedures that are possible 
with thermoplastics. 

So much for the minus side. In the remaining 
seven of reinforced plastics’ nine major markets 
total poundage use was up in four (transportation, 
containers and trays, pipe and ducts, and electrical 
applications ) and held even in three (construction 
appliances, and aircraft and missiles). Actually, 
construction should be counted on the plus side. 
Although poundage held at an estimated 37 mil- 
lion Ib., square footage of paneling (which ac- 
counts for most of this market) went up between 
10 and 15 percent. The explanation for the di- 
vergent figures lies in a definite trend toward 
lighter weight building panels. 

Transportation was the single market to show 
a greater percentage gain in use of reinforced plas- 
tics in 1960 over 1959 than in 1959 over 1958. 
It now figures as the second largest outlet for 
these materials, outranked only by boats. 

For the 1960 calendar year, use of reinforced 
plastics averaged out to between 3 and 4 Ib. per 
passenger car. The effects of 1961 models on total 
volume are yet to be felt. In the case of the 1961 
Chevrolet Corvette, for example, General Motors 
not only decided to continue use of the reinforced 
plastics body (which rumor has “being aban- 
doned” each year) but also authorized the Molded 
Fiber Glass Body Co. to retool to permit a 50% 
increase in volume. 

One of the most interesting new reinforced 
plastics applications is a molded phenolic-glass, 
one-piece, snap-in-place headliner for American 
Motor’s Rambler Classic 6 and V-8. Both in per- 
formance and in economy, it bids fair to outmode 
fabric liners. (See MPI, Nov. 1960, p. 86). 

Glass was, and is, a key factor in reinforced 
plastics progress. Through much of 1959, even 
into 1960, glass reinforcement was in short sup- 
ply, even for established applications. But the un- 
foreseen drop in the boat business as against an 
anticipated 1960 increase of 15 to 20% has 
changed the situation, first to one of easy avail- 
ability of glass filament, and then into one of ex- 
cess capacity. Today, capacity for producing con- 
tinuous glass filaments is variously estimated at 
from 40 to 60% above that of 1959. It would be 
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Photo, Heil Process Equipment Corp. 





STYMIED BY A DROP IN THE BOAT BUSINESS, rein- AND REINFORCED PLASTICS PRODUCTS grew bigger 
forced plastics molders in 1960 trained their sights on develop- and bigger in 1960! Made by hand lay-up using glass-rein- 
ing such new applications as these club compartment seats for forced polyester resin, this huge fan housing measures 11 ft., 
the Convair 880 jets. Adaptability of RP molding to the free 3 in. long by 11 ft., 3 in. high, by 5 ft., 4 in. wide. The 
styling required, extreme lightness, and strength influenced the equipment is designed to handle sulfuric acid fumes, and the 
choice. Pre-impregnated materials were used in preference to corrosion resistance of the RP completely eliminates any 
wet-lay-up because of quality control and economy. possibility of rust or other corrosive attack. 


Photo, Olin Mathieson Chemical Corp. 


Photo, Owens-Corning Fiberglas Corp 


, FILAMENT WINDING, long familiar to the industry for jet- 

assist take-off bottles and pressure vessels, expanded into new 
areas in 1960. The most unusual application was the first plastic 
gun barrel ever produced. The barrel is made by spinning epoxy- 
impregnated fibers around a thin cylindrical metal liner (above). 
The result: greater burst strength than would be possible for 
steel; corrosion resistant, heat absorbing qualities that eliminate 
hot barrels -~-d heat wave distortion; lighter weight (30% less 
than standard gun barrels); and lower cost. Look for more RP 
applications involving filament winding in 1961! 


<- 

A COMPLETELY NEW CONCEPT IN RP auto applica- 
tions: a molded phenolic-glass headliner more versatile, 
tougher, and easier and more economical to install than 
sewn fabric liners. The part weighs only 5 Ib., and, as used 
in American Motor’s 1961 models, provides more head 
room. The liner is made up of two halves, with a sheet of 
3-mil high-density PE film in-between as the binder. 





REINFORCED PLASTICS MARKETS, 1960 vs. 1959 


Major markets 


1960/Ib. 


Percentage of 


"60 Total 


Percentage of 


1959/lb. °59 Total 





Aircraft and missiles 
Appliances 

Boats 

Construction 
Consumer 


Containers, trays, 
industrial housings 


Electrical 

Pipe, ducts, tanks 
Transportation 
Miscellaneous 


37,000,000 
10,750,000 
58,000,000 
37,000,000 
32,000,000 


11,500,000 
11,500,000 
8,250,000 
39,250,000 
6,750,000 


14.7 

4.3 
23.0 
14.7 
12.7 


4.6 
4.6 
3.3 


37,000,000 14 
10,750,000 4 
71,000,000 27 
37,000,000 14 
34,000,000 13 


10,750,000 4 
10,750,000 
8,000,000 
34,003,000 
10,750,000 





TOTALS 


252,000,000 


even higher had not many of the glass reinforce- 
ment manufacturers cut their expansion plans in 
mid-year because of the drop in the boat business. 

There is, today, plenty of glass-drawing capac- 
ity to meet the industry’s needs for at least the 
next three years; and plant facilities now are such 
that output could be increased if necessary with- 
out the time lag experienced in 1959 and 1960. 

Much of today’s development work will not 
show up in industry sales figures for a year, or 
even two. For example, late 1963 is the earliest 
date at which a passenger car radiator housing, 
which is reportedly well along in testing, could 
possibly go into volume car production. 

For the coming 12 months, sales of reinforced 
plastics are expected to total in the neighborhood 
of 270,000,000 to 280,000,000 pounds. This rep- 
resents a 7 to 11% increase over sales of 1960, a 
2 to 6% increase over the record 264,000,000 Ib. 
reported for 1959. 

The 1960 hiatus in the industry’s growth is ex- 
pected to have but slight long-range effect. In 
fact, a majority of the resin and reinforcement 
companies queried on the subject still hold to a 
projection of 525 million lb. by 1965. A few pre- 
dict that it will be 1967 before this total is reached. 

Transportation; construction; boats; aircraft; 
pipe, ducts, and tanks, in that order, are the mar- 
kets expected to register the greatest gains in 1961 
as compared to 1960. Estimates on growth of the 
market for containers, trays, and industrial hous- 
ings for the coming year vary from 2 to 15% and 
average at 4 percent. Opinion regarding the im- 


264,000,000 


mediate future of the three remaining markets— 
electrical, consumer, and appliances—shows a 
wide divergence. 

One reason for this divergence is that there has 
always been a question as to whether the industry 
figures give a true picture of the use of reinforced 
plastics in electrical parts. How much poundage 
reported as miscellaneous, as aircraft and missiles, 
as transportation, as appliances, rightly belongs 
under electrical? Use of pre-preg materials and 
pre-mix, or molding materials, are known to have 
made substantial gains in this field. The great im- 
ponderable is the captive plant operation. As for 
the appliance and the consumer products mar- 
kets, the immediate figure would seem to be one 
of some attrition. 

For the long range, there are two yet-to-be- 
resolved production factors in reinforced plastics’ 
future. Most important is the need for more highly 
automated, time- and labor-saving means of pro- 
duction. Secondly, a means of producing better, 
more consistent, straight-out-of-the-mold surface 
finish could go far toward reducing finishing costs 
and speeding up the production line. It isn’t that 
the industry has not made gains on both these 
fronts. It has. A few years ago, molding cycles 
ran in the neighborhood of 3 to 5 minutes. Today, 
they are down to 20 to 50 seconds. It is just that 
more is needed. 

Closely tied to this production research and 
development, and to product development as well, 
is the overall financial position of the industry. 
The continuing entrance of large (To page 212) 
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Sales of amino resins kept close 
to 1959 figures. Slight losses 
attributed primarily to drop in 
resin sales to the hardwood ply- 
wood industry. Melamine din- 
nerware sales off by about 5% 
—but optimistic producers still 
anticipate 100-million-Ib. mar- 


UREA and MELAMINE 
ket by 1965. Resin use in chip- 
board showed year’s health- 


ll | | iest increase. Urea molding 


powder sales held their own, despite increased 
competition from thermoplastics in closures. 


Sales of urea and melamine resins in 1960 hewed 
closely to the same pattern of selling that had 
characterized 1959. No dramatic new applications 
were developed nor was there any unusual growth 
observed for standard applications. And when the 
final figures were totaled, 1960 sales fell only 
some 20 million lb. short of 1959’s record 383.5 
million pounds. 

In the early months of 1960, expectations 
based on January and February sales had been 
for an over-all 5 to 10% increase in volume. 
When the general decline in business conditions 
hit the country around mid-year, however, esti- 
mates were revised considerably downward. But 
again, the experts proved wrong in their estimates 


& . <a ae 
UREA AND MELAMINE RESIN SALES” 


Uses 


of the seriousness of the decline. In the final 
analysis, 1960—with its 361.5 million-lb. sales 
figure—was still a relatively good year for mela- 
mine and urea. The only real disappointment was 
in the failure of the expected gains to materialize. 

As far as individual categories are concerned, 
there was no serious deviation one way or another 
from 1959 figures. The amount of resin going into 
textile treating and coating fell about 342 million 
lb. from 1959’s 40 million Ib., and the amount of 
resin going into paper treating and coating held 
about even with 1959 at 28 million pounds. It is 
becoming apparent that both applications may be 
reaching some sort of saturation point. Since 1955, 
textile resins have kept to an annual sales figure 
between 38 million and 42 million Ib., paper resins 
to an annual sales figure between 23 million and 
28 million pounds. 

Urea and melamine resins for laminating was 
one of the few categories to show an increase— 
from 29.5 million Ib. in 1959 to 31 million Ib. in 
1960. Architects in 1960 were showing an in- 
creasing awareness of the versatility of decorative 
laminates for such applications as sliding doors, 
wall shelving, counter spaces, and hi-fi consoles. 
Complementing as they do traditional markets for 
laminates in furniture and counter tops, these ap- 
plications should do much to foster growth in 
the coming 12 months. 

Manufacturers of decorative melamine lami- 
nates were also closely watching (To page 214) 
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1960 
Ib. 





Textile treating and textile 
coating resins 


Paper treating and paper- 
coating 


Bonding and adhesive 
resins for: 


Laminating” 
Plywood 


All other bonding and 
adhesive uses‘ 


Protective coating resins, 
straight and modified 


Resins for all other uses, 
including molding‘ 


23,900,000 | 
94,500,000 | 





9,900,000 


26,800,000 


105,300,000 


36,500,000 


28,000,000 


27,000,000 
105,000,000 


29,500,000 
104,000,000 


31,000,000 
84,000,000 


12,000,000 23,000,000 31,000,000 


25,000,000 27,000,000 26,500,000 


92,000,000 132,000,000 124,500,000 





TOTAL 321,400,000 


* Source: U. S. Tariff Commission, except last three months of 1960, which is estimated 


uses’’ prior to 1957 


JANUARY 1961 


© This figure includes resins used for chipboard and commercial adhesives—prior to 1957, 
resins 4 Includes filler. The total for 1960 includes about 56 million Ib 
molding material. Exports of all types are now included in this figure, but in other years were divided among various items 


326,000,000 383,500,000 361,500,000 


» Laminating resins were included in ‘“‘all other 
7, it included laminating 


of melamine molding material and about 38 million Ib. of urea 











in these flame tests, one epoxy strip ignites and burns rapidly; the other, containing Aroclor, won't ignite at ail. 


AROCLORS are COMPATIBLE with virtually all plastics resins ¢ polyvinylidene chloride « cellulose 
acetate propionate « polyvinyl acetate « chlorinated rubber e ethyl cellulose « benzyl cellulose « poly- 


styrene « nitrile rubber « phenolics « polyamides e epoxies e acrylics « urethanes e polyesters « 


polyethylene « nitrocellulose « polyisobutylene « styrene-butadiene ¢ polyvinyl butyral « polyvinyl 
chloride « cellulose acetate butyrate 
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HOW TO “BUILD IN” HIGH RESISTANCE T0 
FIRE AND CHEMICALS WITH LOW-COST AROCLOR® 
PLASTICIZERS AND RESIN EXTENDERS 





AROCLOR chlorinated polyphenyls—liquid or solid 
—offer remarkable inertness. They don’t burn, evap- 
orate, hydrolyze, or oxidize. They defy strong acids 
and alkalies. They blend readily with nearly all resins, 
solvents, plasticizers, and other plastics-compounding 





ingredients. You can choose from 13 standard 
AROCLORS—to impart outstanding flame retard- 
ance, chemical resistance, and other desired proper- 
ties to your plastics compounds and protective coat- 
ings... at low cost. 





NONBURNING EPOXIES 

Aroclors are fully compatible with epoxy resins. 
Combined with a small amount of antimony oxide, 
they produce nonburning compositions. Aroclor 5460 
yields epoxies with optimum compressive strength. 
Aroclor 1221 greatly improves flexibility. 


PHTHALIC 
AMINE-CURED ANHYDRIDE- 
EPOXIES CURED EPOXIES 


formulation control modified control modified 


liquid epoxy resin 100 100 100 100 
diethylenetriamine 13 13 jal eee 
phthalic anhydride __..... ‘tia 75 75 
antimony oxide éee 5 eae 5 
DMP 30 (Rohm & 

Haas) ae — 0.1 0.1 


AROCLOR 1260 ee: 15 ne ‘ 
AROCLOR 5460 — ong dah 15 
properties 
compressive 
strength, psi 
flexural strength, 
psi 20,160 22,100 16,900 19,000 
heat distortion,°C. 117.5 92 143 135 
FLAMMABILITY— 
inches per minute NON- NON- 
(ASTM D635-56T) 0.82 BURNING 0.6 BURNING 


EXTENDERS FOR PVC 

Aroclors are especially effective as secondary plas- 
ticizers or extenders for polyvinyl chloride. Aroclor 
1262, used 1:3 with dioctyl phthalate, sharply re- 
duces migration to nitrocellulose lacquers. All 
Aroclor compounds can be used to improve the 
chemical resistance of vinyl chloride-vinyl acetate 
coating formulations. 


43,000 38,150 23,400 40,700 


TYPICAL CHEMICAL RESISTANCE’ 
vinyl chloride|vinyl acetate copolymer; plasticizer concentration: 25% 
TIME ELAPSED BEFORE FIRST SIGN OF FAILURE 


BW diocty! phthalate @ AROCLOR 1254 
——_ 
eee re eee 
EOE A ATR 
LL LACIE AONE LE PTOI SME 


aa 

RUG BEML raaat ae 
ST 

A SAAR CIO AUNBES OSE RT Nets 
5% SODIUM HYPOCHLORITE (days) a4 

wae 145 


Corrosive Agent 
10% HYDROCHLORIC ACID (hours) 


10% ACETIC ACID (hours) 
LINSEED OIL FATTY ACIDS (days) 


10% SODIUM HYDROXIDE (days) 





*Plotted from independent evaluation data by the Northwestern Paint 
and Varnish Production Club (The Official Digest, Nov. 1955). 
Conclusion: “The Aroclor 1254 had the best all-around chemical 
resistance." 
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SELF-EXTINGUISHING POLYETHYLENE 
Aroclor 5460 gives self-extinguishing, low-density 
polyethylene with minimum effect on tensile strength 
or “memory.” Aroclor 5460 substantially improves 


heat stability, too, compared with other common 
flame retardants. 


LOW-DENSITY POLYETHYLENE 
formulation control modified 
polyethylene 100 70 
antimony oxide eum 10 
AROCLOR 5460 era 20 
properties 
melt index ‘ 6.2 
% elongation 650 
tensile strength, psi 1710 
yield strength, psi 1300 
FLAMMABILITY— SELF- 
inches per minute 7.1 EXTINGUISHING 


NEW BOOKLET gives the facts about “Aroclor 
Plasticizers”...compounding procedures, 
performance data, property tables, specific 
formulas. It tells how versatile AROCLORS 
could be your answer for better compounds at 
lower cost. Mail the coupon today 


Monsanto, maker of more plasticizers than any other company, 
provides these benefits to customers: 


precisely ° mixed- able 
right s shipment technical 
plasticizer savings help in 
systems | 


MONSANTO CHEMICAL COMPANY 


Organic Chemicals Division 


Department 2822-C, St. Louis 66, Missouri 


Please send me: 
( ) PL-306, “AROCLOR PLASTICIZERS” 


( ) CS-14, “AROCLOR PLASTICIZERS IN EPOXY RESINS” 


resins. 





Experience—Worldwide— 
Proves the Management 
Wisdom of Investment 

in Welding Engineers 

Dual Warm Compounder- 
Devolatilizer-Extruders 


Get the facts: Welding Engineers 
equipment is doing the best job 

in the industry on the removal! 

of large percentages of volatiles A 
from thermoplastics and rubber ™ ( 


Get the facts: Welding Engineers installed ~ ft 
dual worm equipment is capable of producing 
more than 600 tons of high density —_ 
polyethylene each day without costly 

downtime. Our laboratory predictions were 

100% right... as is true of many 

more recent materials. 


Get the facts: Welding Engineers has 
the kind of pioneering experience 
that knows how to solve the most 
challenging new-materials problems. 
And, we know how to protect 
your new product plans with 
absolute and permanent classified 
treatment. (This is the reason you 
have noticed that our advertising 
is tailored to generalities 
instead of specifics.) 
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DUAL WORM COMPOUNDER-DEVOLATILIZER-EXTRUDERS 
--. CUSTOM FITTED TO YOUR PARTICULAR 


MANUFACTURING REQUIREMENTS +: GET THE FACTS! 


WELDING ENGNEERS, INC: Main Offices and Plant, Norristown, Pennsylvania » European Sales Representatives, Welding Engineers 
Ltd., Geneva, Switzerland + Far East Sales Representatives, Marubeni lida Co., Ltd., Tokyo, Japan 
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PROCESSING FABRICATION PRODUCT DESIGN TOOL AND ECRUIPMENT DESIGN 


Machinery for plastics 


Machinery makers turned in creditable sales performance for 1960 


in light of over-all economic slack last year 


4 4 plastics processing equip- 72% of the machines sold had growth in 1960, probably reflecting 
ment industry was one of the screws with diameters 3.2 in. or to some extent the rapid growth of 
few to buck the general economic under, and the bulk of the sales was blow-molding machines, which re- 
turndown that characterized 1960. in the 1.7+ to 3.2-in. class. Fur- quire use of an extruder of this size. 
Our survey of plastics machinery thermore, extruders under 3.2 in. Response to the survey by manu- 
manufacturers revealed an overall also exhibited the largest rate of facturers of thermoforming equip- 
increase in sales in 1960, as com- 

pared with the 1959 performance. 

Of course, the rise in sales is 
individual machinery firms reported 
declines. Nor were the year’s sales NUMBER OF MACHINES 
increases divided uniformly among 
all types of equipment. For exam- Nominal shot Domestic Export 
ple, extruder equipment showed a . 

: ; capacity, oz. 
net increase of 17 percent. Sales of 1959 1959 
thermoforming equipment were up . 
about 20 percent. Sales of compres- 2.5 or less 394 2 
sion presses were about the same as 2.5+ to 7 358 1 
last year, based on the results re- 7+- to 10 120 
ceived. And, as might be expected, 10-4 to 18 283 
the new blow-moilding machinery 18+ to 29 53 
industry ran up a whopping sales 29-+- to 55 13 
increase of 72% over 1959. 

The only blue note in the picture over 55 31 
was the sales of injection machines. ; 
Some individual firms gained All sizes 
ground, but others registered suffi- 
cient loss to result in a net sales 

The distribution of sales among 
injection machines in terms of size NUMBER OF MACHINES 
remained about the same as it has 
for about the past four years. About . 
90% of the machines sold were of Nominal screw Domestic Export 
the 18-oz. shot size or smaller; diameter, in. 
60% of the sales were machines 


7-0Z. ; inder; < about 32% 
Oz and under; and abe ut c 1.7 or less 128 10 
of all sales were machines 2.5-oz. 


or less in size 1.7+ to 3.2 353 38 
As far as the distribution of ex- 3.2+ to 4.2 240 30 
29 

10 























1959 1959 


truder sales were concerned, only 4.2+ to 6.5 273 
about 8% of domestic sales were over 6.5 90 
for very large machines. About 
‘Reg. U.S. Pat. Off All sizes 117 

















JANUARY 1961 





NUMBER OF MACHINES 


Heater area 


Domestic 


Export 





Sq. Ft. 1959 


3 or less 230 
3+ to 6 58 111 
6+ to 12 68 82 
12+ to 18 13 
18+ to 30 15 41 
over 30 6 12 





All sizes 333 489 





1959 











NUMBER OF MACHINES 


Domestic 


Type 


Export 





1959 


Used with 
extruder 4 84 
Self-contained 12 2 





All types 16 





1959 











NUMBER OF MACHINES 


Nominal size 


Domestic 


Export 





1959 


50 or less 387 
50+ to 100 137 
100-+- to 200 71 
200+ to 300 16 
300 and over 45 


Tons 





All sizes 656 


ment was poor this year. However, 
the replies received did allow for 
some analysis of the market for 
this type of equipment. Results re- 
ceived indicated that machines with 
12 sq. ft. or less of heater area still 
account for about 87% of all sales 
and that the sales of large machines 
are not increasing significantly; they 
may even be declining as far as the 
concerned. The 
smallest machines, those of the 3-ft. 


largest sizes are 


120 





1959 


16 
1 











17 


size, still account for the bulk of 
all sales. 

Since no one has as yet come up 
with a good way of classifying 
blow-molding machines according 
to their capacity, reports of sales of 
these machines are broken down 
into only two types: those requiring 
an extruder and those which do not. 
About 90% of the sales are for the 
extruder-fed machines. 

This is the second year in which 


we have surveyed compression press 
manufacturers. No attempt is made 
to report on the total number of 
operable machines in the field be- 
cause of the difficulty of establish- 
ing the number of machines sold 
and put into service in earlier years. 
The distribution of sales by machine 
size has been for the past three 
years exceptionally consistent— 
about 60% of the machines sold 
are of 50 tons or under. Estimates 
for total 1958 sales have been ad- 
justed in line with adjustments of 
1959 sales figures reported to us 
along with the 1960 sales results. 


Trends 

This year, in addition to asking 
simply for sales figures, we at- 
tempted to find out from machinery 
manufacturers four other items of 
information: 1) who was buying 
the machinery; 2) what it was to 
be used for; 3) what customers 
wanted to see in new machines; and 
4) whether competition from for- 
eign machinery makers was becom- 
ing a problem. Based on the replies 
we received from the machinery 
makers, here are the trends. 

Most of the extruders, thermo- 
forming machines, blow molding 
machines, and compression presses 
are being sold for use in either pro- 
prietary or captive manufacturing 
operations. This confirms a definite 
departure in the industry from its 
historical custom supplier char- 
acter. Only in the injection field 
does it appear as if the custom 
processor has remained the princi- 
pal purchaser of equipment. 

New injection machines in 1959 
and 1960 were mainly purchased 
for the molding of packaging, ap- 
pliance parts, and other industrial 
parts. A fourth—and still growing 
—outlet which showed up in 1960 
was housewares. As would be ex- 
pected, most of the new extruders 
sold in 1960 appear to be going 
into the production of film and 
coated products or to be used in 
conjunction with blow molding 
equipment. Blow-molding machines 
operating off extruders were 
making toys and housewares in 
1959. However, in 1960, it appears 
that bottles and containers have re- 
placed toys as a major outlet for the 
blow-molding machine, with house- 
wares retaining second place as a 
use for new equipment. New ther- 
moforming machines went mainly 
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Table Vi: Operable Machines in the United States 


1944 1947 1950 1953 1956 1958 1959 





INJECTION MOLDING MACHINES 


Year end cumulative 
machines sold 


Machines 12 years old 
or older 


Operable machines 


5272 7570 


— 10006 
5272 6570 


10479 


1410 
9069 


12474 13726 


3075 
9309 


3395 
10331 





Year end cumulative 
machines sold 


Machines 10 years old 
or older 


Operable machines 


SCREW EXTRUDERS 


2164 3553 


2164 3553 


5591 


1107 
4484 


7154 


1556 
5598 





Year end cumulative 
machines shipped 


SHEET THERMOFORMING MACHINES 


970 


1618 2107 





Year end cumulative 
machines shipped 


BLOW MOLDING MACHINES 


16 





into the production of refrigerator 
and air-conditioning parts, novel- 
ties, and displays in 1959. In 1960, 
the major uses for new machines 
appear to be in the packaging and 
display fields. Compression presses 
continue to be purchased for their 
traditional use in the production of 
industrial product components. 
When it comes to improved ma- 
chine features, injection molders 
still are looking for faster cycles, 
greater plasticating capacity, and 
faster mold-filling features. Ex- 
truders in 1959 wanted higher 
power and higher output rates; 
along with these, in 1960, they 
sought designs with easier mainte- 
nance requirements. Thermoform- 
ers still clamor for automation, 
faster speeds, and quicker heating 
systems. The same features, auto- 
mation and higher speed, are also 
the desire of users of compression 
presses and blow molding machines. 


Export 


Generally speaking, competition 
from foreign equipment manufac- 
turers did not seem to be a prob- 
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lem for American machine manu- 
facturers in 1960. 

With the exception of thermo- 
forming machines, 1960 sales in- 
creased over 1959 for ail types of 
plastic processing equipment cov- 
ered in the survey. This is in direct 
contrast to last year’s sales and may 
indicate that, with increasing af- 
fluence and ability to purchase 
abroad, foreign users still prefer 
American equipment when they can 
afford it. However, definite answers 
to the fluctuation in export sales of 
machinery in the last few years are 
hard to pin down. 


Sources of data 


To obtain the data shown in the 
accompanying tables, questionnaires 
were sent to all known manufac- 
turers of processing equipment. 
Each was asked to list the actual 
sales made in 1959 and furnish an 
estimate of 1960 sales. The 1959 
sales were used to check and cor- 
rect figures of prior years; the 1960 
estimates were totalled as received. 
The past few years’ experience has 
demonstrated that no further ac- 


curacy would be gained by our ap- 
plying a correction factor of our 
own, since changes or inaccuracies 
in figures submitted in successive 
years do not follow a consistent 
pattern of deviation. 


Summary 


Although 1960 was not a banner 
year for the sale of plastic machin- 
ery, Sales in most categories did in- 
crease. Furthermore, estimates in- 
dicate an overall increase in the 
number of operable machines in the 
field and, hence, an increase in the 
capacity of the industry to process 
increasing amounts of plastics ma- 
terials. Considering the overall busi- 
ness picture of the past year, it 
would appear that the plastics in- 
dustry has at least kept pace with 
other industries—and is probably 
still growing at a faster rate than 
most. Latest reports indicate that 
machinery sales are looking up for 
1961, and it seems reasonably safe 
to conclude that the industry in 
general can look forward to more 
vigorous growth in 
year.—End 
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Above: “‘Genetron” blowing agent makes the difference 
. yields extra cubic volume . . . softer foam! 


Get this much more urethane flexible foam 


with genetron’ auxiliary blowing agents! 


Now, produce larger volumes of improved urethane 
flexible foams at lower cost! Use “Genetron” halo- 
genated hydrocarbon gas as an auxiliary blowing 
agent for these important advantages: 


Decreased density! Decreased costs! The density of 
flexible polyether foams blown with “Genetron” 
decreases according to the quantity of “Genetron” 
used. This is usually between 10% and 15% of total 
ingredients. Using “Genetron” you get larger vol- 
umes of foam... with significant cost savings! 


Lower Compression Loads! With “Genetron’”’, less 
force is required to produce a specified deflection. 
Result: a softer foam far more suitable for use in 


Hite 


Basic to America’s Progress 


furniture manufacture, automotive seating, bed- 
ding, and other uses where comfort cushioning is 
desired. And “Genetron” 11 will not produce any 
marked change in other physical properties. 


General Chemical’s technical service is available 
to assist customers with “Genetron” applications 
in the field. Write today for further information. 





hemical 


Other major components of the urethane foam system 
are also produced by Divisions of Allied Chemical. 
Namely, Nacconate® diisocyanates by National Aniline 
Division; resins by Plastics and Coal Chemicals Division. 
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1960 Engineering Highlights 


Brief reviews of important advances in plastics engineering during the past year 


W ith a few notable exceptions, 


the year 1960 was not character- 
ized in the literature as a year of 
radical innovations in plastics en- 
gineering technology. However, 
the articles appearing did indicate 
a more searching approach to the 
solution of existing problems and 
the improvement of older tech- 
niques. Also evident was the rapid 
growth of the use of plastics in an 
ever broadening variety of appli- 
cations. In some fields such as 
sheet forming, blow molding, and 
compression molding, because of 
the field’s youth or age, technical 
articles were hard to find. Obvi- 
ously, ail the fine articles on various 
subjects appearing during the year 
could not be included in this re- 
view. The basis for selecting the 
articles summarized below was our 
opinion on the novelty, depth of 
coverage, and the contribution made 
to the constantly increasing fund of 
plastics technology. 

The references presented here 
were prepared from articles ap- 
pearing in some 30 domestic and 
foreign periodicals in the plastics 
and allied fields. Books pertinent to 
the same topics and published 
during 1960 have been reviewed 
currently during the year and are 
not included in this selected round- 
up. Articles on Technical Section 
subjects (such as materials, test- 
ing and chemistry), unless they re- 
late directly to plastics processing 


or applications, are also omitted. 
Interested engineers will find brief 
comments on such articles in “The 
Year 1960 in Review,” p. 141. 


Injection molding 


Nothing radically new in 1960, 
in the sense that developments 
being written about were available, 
if not widely used, prior to this 
year. Typical of these developments 
is the reciprocating-screw injection 
machine which is receiving a close 
evaluation in the U. S. In a recipro- 
cating-screw machine, material is 
plasticated by means of a revolving 
extrusion screw in the heating cyl- 
inder of the machine. For injection 
the screw moves forward on its axis 
and acts as the ram. Biggest advan- 
tage is in the thorough plastication 
of the melt which results in mold- 
ings with less internal stress and 
better uniformity. For a review of 
the principles of these machines 
and a comparison with conventional 
piston machines, see “New approach 
to the injection molding of thermo- 
plastics,” by H. Beck, Der Plastver- 
arbeiter 11, 441 (Oct. 1960), In 
German; and “Reciprocating screw 
injection machine.” by J. G. Ful- 
ler, MP! 37, 110 (April 1960). 

Another preplasticating injection 
machine (See below), is reported 
in “Melt extractor moves into new 


role—preplastication,” by A. Spaak, 
MPI 38, 107 (Oct. 1960). In this 
machine preplastication is accom- 
plished by a stuffing piston, which 
forces material through a preplasti- 
cation chamber fitted with a melt 
extractor torpedo. The front end 
of the preplasticating cylinder also 
acts as the injection ram. Material 
passes through this ram into the 
shooting cylinder and thence into 
the mold. Design allows the place- 
ment of the preplasticating and 
shooting cylinders on the same axis 
and results in an injection unit 
which can be mounted on existing 
machines. Major advantages 
claimed are increased plasticating 
capacity and more uniformly plas- 
ticated melt. Another machine, very 
similar in design is described in 
“Autopreplastification—-New — con- 
cept in injection molding,” by H. 
Prus, Industrie des Plast. Modernes 
11, 57 (Nov. 1959). In French. 
The system uses twin preplasticat- 
ing cylinders instead of the melt 
extractor in a single cylinder. 

Also noteworthy is an evaluation 
of the possible use of new heating 
methods for injection machines, pre- 
sented in “Induction heating for in- 
jection molding machines,” Brit. 
Plastics 33, 380 (Aug. 1960). Re- 
sistance heaters are lower in cost; 
however, they do have a limited 
operating life. Excluding mechani- 
cal damage, induction heaters 
should last as long as the molding 
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SCHEMATIC DIAGRAM of Maccaferri melt extractor preplastication system. (1) Movable base plate, (2), (3) injection 
system support blocks, (4) fixed accumuiator injection cylinder, (S) movable preplasticating cylinder, (6) injection piston, 
(7) feed Hopper, (8) preplasticator stuffing piston, (9) melt extractor, (10) ball check valve, (11) injection nozzle, (12) 
nozzle valve, (13) spring. 
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machine itself. It is believed that 
the advantages of induction heat- 
ing in injection molding should be 
greater than those for extrusion. 

Also on the heating of injection 
machines is “Heat balance in an 
injection molding machine,” by H. 
Hofmeister and W. Knappe, Kunst- 
stofie 50, 541 (Oct. 1960) In Ger- 
man. Results obtained in this study 
indicate that the use of glass wool 
insulation on the heating cylinder 
reduces heat loss by more than 
10%, reduces heat-up time, and 
provides more uniform cylinder 
temperatures for molding. 

Noteworthy for completeness 
and detailed specifications are the 
run-down on injection molding ma- 
chine data in Modern Plastics En- 
cyclopedia Issue for 1961 (p. 935) 
and the article, “Jnjection machines 
of the world,” Brit. Plastics 33, 285 
(July 1960). 

Turning to the operation of the 
process itself, it is reported that 
shrinkage and voids in sharply melt- 
ing polymers (such as _ nylon) 
having a large volume change on 
solidification, require that addi- 
tional melt be forced into the cavity 
as the parts cool. Other polymers, 
such as styrene, which undergo only 
a small volume change, must be in- 
jected with an initially high pressure 
to gudrantee enough melt in the 
cavity to avoid sink marks and 
voids. For complete discussion, see 
“Overcoming shrinkage and voids 
in thick-section moldings,” by K. R. 
Lawrence and P. B. Wright, Brit. 
Plastics 33, 66 (Feb. 1960). 

Some good papers on orientation 
in injection moldings appeared dur- 
ing 1960. In “Orientation in injec- 
tion molding” (See graph, below), 


EFFECT OF 


by R. L. Ballman and H. L. Toor, 
MPI 38, 113 (Oct. 1960), it was 
concluded that gate, cavity dimen- 
sions, and other process variables 
act as controlling factors in deter- 
mining the net orientation in a 
molded piece. Article explains how 
these factors interact to increase or 
decrease orientation as measured by 
birefringence techniques. A related 
paper shows how orientation affects 
the properties of the molded pieces. 
See “The effect of orientation on 
the physical properties of injection 
moldings,” by G. B. Jackson and 
R. L. Ballman, SPE J. 16, 1147 
(Oct. 1960). 

For a theoretical discussion of 
orientation and its effects, see “Ef- 
fect of orientation on the strength 
of a model solid,” by A. Robinson, 
J. E. Osborn, and C. C. Hsiao, J. 
Appl. Phys. 31, 1602 (Sept. 1960). 
Using a hypothetical model of a 
polymer solid, equations are de- 
veloped for the calculation of the 
failure stress of a fully oriented 
polymer as a function of the orien- 
tation strain. Predicted failure stress 
for a fully oriented polymer is six 
times that of a random polymer. 
Experimental data shown for uni- 
axially oriented polyethylene agree 
closely with calculated values. 

Evidence is presented in “Melt 
flow of linear polyethylene,” by A. 
P. Metzger and C. W. Hamilton, 
Rubber Age 87, 635 (July 1960), 
to the effect that melt index is not 
indicative of how polymer will flow 
into a cavity and confirms the need 
for a better test parameter. 

Noteworthy, because it presents 
processing know-how on a new 
material, is “How molding condi- 
tions affect polypropylene,” by H. 
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Robb, MPI 38, 116 (Nov. 1960). 
It is reported that the degree of iso- 
tacticity and molecular weight dis- 
tribution play a larger role in deter- 
mining the properties of molded 
parts than do molding conditions, 
assuming the molding conditions 
are such to produce an uniform 
homogeneous melt. Another good 
paper on the same subject is “Physi- 
cal properties and injection molding 
technology of polypropylene,” by 
D. Schleede and F. Schulder, Der 
Plastverarbeiter, Part I, 11, 130 
(March 1960), and Part II //, 161 
(April 1960). In German. The 
latter article is loaded with a wealth 
of graphical data on properties and 
their variability with processing 
conditions. 

On the subject of linear poly- 
ethylene, “The injection molding of 
high-density polyethylene,” by D. 
G. Briers and D. Burgess, Brit. 
Plastics 33, 100 (March 1960), 
deals with mold design and empha- 
sizes the need for fast filling of the 
mold, provisions for uniform mold- 
temperature control, and the care- 
ful location of ejector pins so as not 
to distort the piece on ejection. It 
also discusses the use of molding 
conditions to achieve satisfactory 
results. More on the same subject 
will be found in “Characterization 
properties of polyolefin injection 
molding compounds,” by M. Vlig 
and K. W. R. Wilson, Kunststoffe 
49, 659 (Nov. 1959). In German. 

The molding behavior of poly- 
carbonate materials is discussed in 
“Experiments on the injection mold- 
ing of Makrolon,” by W. Backofen, 
Kunststoffe 49, 664 (Nov. 1959). 
In German. As, pointed out in this 
discussion, gating and mold tem- 
perature are important; it is also 
important that mold temperature 
should not fall below a minimum 
of 85° C. 

In “Dry-tumbled blends of high- 
and low-pressure polyethylene,” by 
J. B. Wolheim, Plastics Tech. 5, 35 
(Nov. 1959), molding powders of 
0.91 and 0.96 density polyethylenes 
were blended by injection molding 
after dry tumbling, using a multi- 
hole venturi breaker plate. A num- 
ber of low-density resins with M.I.s 
ranging from 2 to 22 were blended 
with a high-density material with an 
M.I. of 5.4 at four different levels 
of composition. Elastic modulus, 
melt index, spiral flow, density, and 
boiling water resistance varied fairly 
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regularly according to the composi- 
tion of the mix. 

Of interest to injection mold de- 
signers is “An analysis of injection 
mold filling of polyethylene,” by 
R. B. Staube, SPE J. 16, 429 (April 
1960). This paper discusses how 
the polymer melt flows into a cav- 
ity, as well as how process variables 
can affect this flow pattern. 

Also for mold designers, as well 
as molders, is “Multiple-level injec- 
tion molding,” by E. J. Csaszar and 
T. Saulino, SPE J. 16, 1009 (Sept. 
1960). This describes a mold con- 
struction technique in which cavity 
plates are stacked in tandem, allow- 
ing fuller utilization of the plasti- 
cating capacity of an injection mold- 
ing machine without exceeding the 
clamp capacity. Although not ap- 
plicable to all jobs, it can sometimes 
be used to cut machine cost per 
part. Still on mold design, “Multi- 
gating techniques for high-density 
polyethylene,” by C. L. Weir, Plas- 
tics Tech. 6, 43 (May 1960), pre- 
sents a review of the applicability 
of various gating designs for molds 
to be used with high-density poly- 
ethylene. Balanced filling of all 
cavities and almost instantaneous 
fill are required for optimum results. 
“Mold design for improved cy- 
cling,” by J. W. Mighton, L. W. 
Meyer, and R. L. Bersley, SPE J. 
16, 183 (Feb. 1960), discusses six 
new mold construction ideas aimed 
at faster cycles. Three hot-nozzle 
techniques and three mold-chilling 
concepts are included in the article. 
Among these are the use of brazing 
to construct mold coring for cavi- 
ties too complex for drilling, in- 
ternal nozzle heaters, and high- 
conductivity metal rods that are 
used for mold cooling. 

A review article on the state of 
the art of injection molding auxili- 
aries is “Matching injection molding 
equipment,” Plastics Tech. 6, 56 
(May 1960). The subtitle of this 
article accurately gives its content: 
“How auxiliary equipment can be 
engineered to provide optimum per- 
formance and economy.” The paper 
brings the molder’s attention to all 
those considerations, big and little, 
that he should think about before 
dashing out to buy temperature 
controls, mold chillers, grinders, 
and other paraphernalia. 

Also concerned with economics 
is “To mold or to machine, that is 
the question,” by G. C. Carlyon, 
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MPI 38, 90 (Oct. 1960). There is 
always a break-even point between 
the two methods, depending on part 
complexity and the quantity of 
parts required. Five parts are used 
as examples to show how variable 
this break-even point can be. 


Compression 
molding 


In contrast to blow molding, 
articles on the very mature process 
of compression molding appearing 
in 1960 were almost wholly devoted 
to operating details and tests. Ad- 
vances in this technology consist of 
sharper interpretations of process- 
ing conditions using advanced 
methods. A case in point is “Eval- 
uating plastics for compression 
molding of phonograph records,” 
by W. E. Coleman, Plastics Tech. 5, 
47 (Dec. 1959). It is reported that 
extrusion-rheometer data in the low 
shear range can be used to estimate 
the molding performance of vinyl 
and styrene record compounds. The 
author makes use of a power rela- 
tionship between platen separation 
and press-closing time and con- 
cludes that optimum recording be- 
havior is obtained when the mold- 
ing compound has an apparent vis- 
cosity of from 1.2 to 1.7 lb.-sec./ 
sq. inch. 

Another test method useful in 
molding phenolic compounds was 
described in “A simple and accu- 
rate method for controlling pre- 
form hardness,” by E. W. Vaill, 
SPE J. 16,413 (April 1960). Using 
the Durometer on the “D” scale, 
the hardness of preheated phenolic 
preforms is measured and used as a 
quality control parameter in the 
compression molding of the mate- 
rial. A third paper dealing with the 
processing properties of materials 
and their effect on compression 
molding was “Cure of molded 
melamine resin and its significance 
for properties,” by H. P. Wohn- 
siedler and R. A. Tiley, SPE J. 16, 
299 (March 1960). Well illus- 
trated, this article discusses the 
effects of cure on shrinkage, elec- 
trical properties, impact strength, 
flexural strength, and other proper- 
ties of melamine resins. Design is 
also found to be a factor and its 
effect is demonstrated by experi- 


ments run on three coffee cups of 
differing design. 

A very good discussion of shrink- 
age will be found in “How close 
your tolerances?” by P. E. Fina, 
Plastics Tech. 6, 48 (Oct. 1960). 
Often many potential applications 
are never developed because of the 
fact that molders reject tolerances 
believed impossible to work with. 
This discussion points up the fac- 
tors affecting shrinkage and toler- 
ances and how these factors can 
sometimes be controlled to meet 
tight requirements. 


Blow molding 


Although sales of blow-molding 
machines proceeded at a merry rate 
and a vast array of new blow- 
molded products were in evidence 
during 1960, the technical literature 
impressed us as being more of the 
same. That is to say, many of the 
articles appeared to be written for 
the novice in the audience. Subject 
matter tended towards explanations 
of what blow molding is and the 
different types of machines avail- 
able. Perhaps this is only natural 
in view of the only recent commer- 
cial exploitation of the process and 
the tendency to keep the technical 
details as “trade secrets.” 

For well written round-ups on 
the various processes available and 
what types of equipment are re- 
quired, see “Blow molding—How to 
get into it, What you can get out 
of it,’ MPI 37, 96 (Dec. 1959) 
and “Blow molding 1—Fundamen- 
tals” by I. Thomas and N. F. Har- 
wood, Plastics Tech. 6, 31 (July 
1960), and “Blow molding Il—role 
of the extruder,” by A. A. Kauf- 
man and I. Thomas, Plastics Tech. 
6, 36 (Oct. 1960). 

Other articles on blow molding 
dealt with handling of specific ma- 
terials. “Extrusion blow-molding 
techniques for high-density poly- 
olefins,” by R. Doyle, D. E. Perry, 
and T. E. Branscum, SPE J 16, 
609 (June 1960), described the 
production of high-density PE bot- 
tles, recommending equipment and 
discussing the effects of the proc- 
essing conditions on the product. 
“The blow molding of cellulosic 
plastics,” by D. A. Jones and R. J. 
Haughwout, SPE J. 16, 633 (June 
1960), presented a (To page 128) 
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in completely automatic insert molding! 


Stokes’ equipment was selected by Western Electric 
to achieve significant savings in the production of 
the beautiful and petite Princess telephone. For the 
first time, insert injection molding has been made 
completely automatic —from loading and checking of 
the metal inserts . . . to molding of the complete 
housing . . . to degating, ejecting, and sorting. 


Eleven Stokes Model 703 Injection Molding 
Presses are in full operation at Western Electric 
Company’s huge Indianapolis plant producing 
Princess telephone housings and end caps. Taking 
full advantage of the automatic cost-cutting 
features built into 703 presses, Western Electric is 
able to distribute the Princess telephone throughout 
the Bell System at an attractive price. 


Princess telephone hollow-shell housings with 
metal inserts are produced on Stokes Model 703 


& The photo above shows the location of the metal inserts in the 


bottom of the housing. The transmitter and receiver caps 
shown here were also produced automatically. Unscrewing, 
degating, and separating of molded caps and runner 
systems are all accomplished with one operator attending 
several machines. 


More than 20 motions and checking devices are incorporated 
in the Stokes 703 press. Metal inserts are bulk loaded, cor- 
rectly oriented and metered to the loader. An automatic 
escapement device releases the inserts into a loading tray 
where they are checked. If the inserts are correctly positioned, 
the tray moves into the die area to drop the inserts into the 
mold. After the positioning of the inserts is again checked, 
the loading tray is retracted and the automatic injection 
molding cycle started. 


Pu & 


presses from “‘Cycolac.”’ Total weight of each shot 
for the two-cavity molds used in the process is 514 
ounces. The housings come off the 703 production 
line with a light-gloss finish and with no flow or 
weld lines. 


The “Princess” telephone is only one example 
of how Stokes Advisory Service can help you to 
realize the full economic potential of advanced 
automatic molding techniques. Discover for your- 
self what these techniques and Stokes complete 
line of injection and compression molding presses 
‘an do to boost the production and reduce the 
cost of your products, 


Ask for a Stokes production analysis on your par- 
ticular application requirements. For complete de- 
tails on Stokes Models 701 and 703, write for 
Bulletin 203. 


STOKES CORPORATION 


5500 TABOR ROAD, PHILADELPHIA 20, PA. 
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discussion of the properties of cel- 
lulose acetate and propionate as 
they relate to the use of these ma- 
terials for bottles. Also included are 
processing conditions for these plas- 
tics and equipment considerations. 


Reinforced plastics 


Increasing interest in spray-up 
techniques, filament winding, and 
the development of other novel 
methods of handling fibrous glass 
reinforced plastic systems was the 
order of the day in 1960. Also evi- 
dent was the growing number of in- 
vestigations into the properties of 
the raw materials in such systems 
and their effects on the properties of 
the final structure. 

A novel new way to make con- 
tinuous lengths of glass-reinforced 
pipe was described in “How to make 
continuous RP pipe,” by D. Henis, 
MPI 38, 119 (Sept. 1960). An in- 
genious machine was developed 
(See diagrams, below), which uses 
“collapsing” stainless steel man- 
drels. Pre-preg tapes are the start- 
ing material. These are wound over 
a helically wound stainless tape and 
then overwound with another stain- 
less tape prior to oven curing. 
After curing, the stainless tapes are 
Stripped from the inside and out- 


COMPLETE ROUTE OF 
OUTER WRAPPER 


OVEN 


SCHEMATIC of oven sec- 
tion of the pipe machine, 
showing the path of the 
outer steel tape mandrel. 
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side of the pipe and “recycled,” the 
cured pipe emerging free of man- 
drels from the machine. 

Closely allied to this method of 
forming a reinforced structure is 
the process of filament winding. 
Here either precoated filaments are 
wound on the shape to be made or 
are wound dry and impregnated 
with resin after winding. For excel- 
lent across-the-board reports, see 
“Filament winding—some basic 
principles of the process,” by Ken- 
neth B. Turner, MPI 37, 116 (Dec. 
1959), and “Filament-wound rein- 
forced plastics: state of the art,” by 
M. W. Riley, J. H. Lieb, E. H. 
Jaffe, S. A. Miller, and J. S. Carter, 
Mat'ls in Design Eng. 52, 127 
(Aug. 1960). 

Another useful processing tech- 
nique is described in “Sandwich 
without a core,” MPI 37, 92 (Feb. 
1960). Aircraft engineers interested 
in producing hollow-walled ra- 
domes developed a “lost wax” 
method of molding inner and outer 
shells with built-in air ducts. Warm 
air is circulated through the hollow 
wall to keep ice from forming on 
the radome in flight. Other design- 
ers interested in using reinforced 
plastics in their products will find 
a valuable reference in the article 
“Which process for Fiberglass-re- 
inforced plastic molded parts?” by 
G. S. McElroy, Prod. Eng. 31, 47 
(Jan. 11, 1960), which provides an 
excellent roundup on what makes 
one molding process different from 
another. Written for the designer 
who wants to know what factors he 
should consider in _ specifying 
fibrous glass-filled plastics, this 
paper presents concise descriptions 
of the methods, terms, relative 
merits and production costs that are 
associated with 15 different types 
of processes. 

One of these RP molding meth- 
ods is described in more detail in 
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“Air preforming with matched 
metal dies,” by M. Martin, Prod. 
Eng. 31, 74 (March 28, 1960). 
Claimed to be the most economical 
method yet developed for molding 
high-strength parts in large volume 
production, the process is thor- 
oughly explained and related to de- 
sign in this particular article. 

One of the most significant trends 
in reinforced plastics processing is 
based on the spray-up method. 
Coming on the market in increasing 
numbers are portable spray-up units 
which can be used in the field for 
in situ erection of reinforced plas- 
tic structures. A case history of this 
technique, showing how it can be 
used for the erection of small 
buildings, is presented in “Field 
erection of plastic shelters,” by 
A. F. Gurdo, J. M. Schramp, J. E. 
McCormick, and G. J. Stabler, 
MPI 37, 113 (Aug. 1960). Paper 
explains the use of Mylar film 
molds, presents a list of equipment 
and materials required, and ex- 
plains the methods used in con- 
struction of the molds. 

Also being developed for the 
spray-up process are new materials. 
“Glass flakes: key to new, strong 
coating,” Chem. Eng. 67, 162 
(Sept. 5, 1960), describes a new 
spray-up material consisting of 
flakes of borosilicate glass about 
0.00008-in. thick and pre-coated 
with resin. Advantages are ability 
to lay up thick coatings and elim- 
ination of the need for glass fiber 
chopping mechanisms on the spray 
gun. Major use is expected to be for 
corrosion-resistant coatings on large 
chemical tanks. 

Several papers of note report on 
the importance of selecting the 
proper formulation. “Heavily 
stressed light construction parts of 
glass fiber-reinforced plastics,” by 
U. Hutter, Kunststoffe 50, 318 
(June 1960), reports that rigidity, 
tensile strength, and toughness of 
fibrous glass-reinforced laminates 
increase with an increasing volume 
or weight of glass in the composi- 
tion. Increasing the glass content 
above 80% is complicated by the 
viscosity of the resin impregnants 
which interferes with the ability to 
squeeze Out excess resin. Methods 
of increasing glass content are dis- 
cussed and the article further ex- 
plains how laminates with 85% 
glass can be prepared. 

The quality of the glass fiber is 
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75,000 records: Just push-button seconds away ! 


visible indexing with Kodapak Sheet 


UM 


Close-up of Kodapak Sheet index tab. Note mild matte finish for eye-ease! BJvisiece 


Fingernails—finger tips—they can raise hob 
with ordinary index tabs... scratch, soil and 
break them! 


How about it? Versatile Kodapak Sheet has many 
uses in production and sales. What’s more, its 
superior uniformity and stability keep manufac- 


That’s why Acme Visible Records, Inc., uses 
Kodapak IV for visible margins and color signal- 
ling. Thanks to its toughness, resilience and 
strength, this amazing sheet absorbs the constant 


turing costs down. 


For more information, call our representative 
or write: 


EASTMAN KODAK COMPANY 


wear of busy fingers, retains its original freshness 

. Margin tabs last much longer, visibility is 
unimpaired, work goes on at top speed ! 

Here’s a big plus that helps keep Mechanics Inc. 
(World’s largest distributors of Formica®), happy 
with the Acme installation shown above. Perhaps 
this extra strength of Kodapak IV can help your 
product, too. 


Plastic Sheeting Division, Rochester 4, N.Y. 


Sales Offices: New York, Chicago, 
Atlanta. Sales Representatives: 
Cleveland, Philadelphia, Providence. 
Distributors: San Francisco, Los 
Angeles, Portland, Seattle (Wilson 
& Geo. Meyer & Co.); Toronto, 
Montreal (Paper Sales, Ltd.) 


Kodapak 


Kodapak” is a trademark for Eastman’s plastic sheet 
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‘Handsome and Hardworking 


Plexiglas ...Implex 


for Jet Spray Cooler .. . PLEXIGLAS® acrylic plastic is used for 
sparkling transparent bowls and lids on cold drink dispensers. 
Bowls and lids are one-piece moldings—crystal clear, breakage- 


resistant and free from taste or odor. Seven-inch-deep bowls 
measure 17” by 14”. 


for Smith-Corona .. . IMPLEX®, the tough, rigid, high-impact 
acrylic, gives outstanding strength and stain-resistance to 
vital components of new Galaxie portable typewriters. In addi- 


tion, the smooth surfaces and lustrous colors of the IMPLEX HYAAS 
parts contribute to the typewriter’s handsome appearance. 

for you .. . PLEXIGLAS and IMPLEX can give your products added PHILADELPHIA S,PA. 
utility and sales appeal. Our design staff will be pleased to 


help you use these Rohm & Haas molding materials—to your 


In Canada: Rohm & Haas Co. of Canada, Ltd., 
advantage. 


West Hill, Ontario 
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also reported to be a crucial vari- 
able in the strength of plastic lam- 
inates. The effect of the glass fiber 
on the laminate is discussed in 
“Defects in glass fibers and their 
effect on the strength of plastic 
moldings,” by N. J. Parrat, Rubber 
and Plastics Age 41, 263 (March 
1960). Failure to develop the full 
theoretical strength of a bundle of 
glass fibers is said to be due to the 
fact that they are not equally loaded 
in a laminate under stress. There- 
fore, the sum of the strengths of 
fibers in a bundle is not realized in 
randomly distributed as well as 
kinked fibers. 

The factors above have given 
rise to the use of preshaped glass 
fabrics in the manufacture of lam- 
inates. Such glass fabrics are dis- 
cussed in “Contour weaving,” by 
A. R. Campman, Prod. Eng. 31, 47 
(March 21, 1960). Described is the 
use of fibrous glass preforms 
woven into the shape of the part to 
be produced. Major advantage is 
the ability to obtain more uniform 
wall thickness and better fiber dis- 
tribution in complex and irregu 
larly shaped objects. 

A theoretical approach to the 
prediction of properties of rein- 
forced plastics dependent on the 
orientation of the glass fibers in the 
plastic is presented in “How to pre- 
dict structural behavior of RP lam- 
inates,” by L. Fischer, MPI 37, 120 
(June 1960). A rigorous mathe- 
matical analysis of fibrous glass 
laminates is presented. Excellent 
agreement is found between curves 
based on calculated relationships 
and experimental results and the 
developed equations may be used 
for estimating ultimate stress values 
for laminates. 

Advances in resin formulation 
are also leading to the development 
of better reinforced products. It is 
reported that an equimolar ratio of 
isophthalic and maleic anhydrides 
is not as good as a mixture of one 
mole of isophthalic with two moles 
of maleic for the development of 
resins which will retain their 
strength properties at temperatures 
above 260° F. For further details, 
see “High-temperature properties of 
isophthalic polyester resins,” by 
C. B. Perizzolo, Plastica 12, 924 
(Dec. 1959). In Dutch. 

It is also reported that formula- 
tion, as well as weight of veil mat, 
concentration of pigment, and es- 
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pecially variations in the filler con- 
tent will affect the final color of a 
reinforced plastic part. Catalyst 
content, cycle, and molding tem- 
perature were found to have little 
effect on color, but techniques used 
to mix the formulation were cru- 
cial. See “The effect of molding 
conditions on the color of rein- 
forced plastic moldings,” by T. H. 
Beals, Plastics Technology 6, 51, 
(Oct. 1960). 


Extrusion 


One of the most significant ad- 
vances in the extrusion field was the 
development of equipment which 
allows the application of a vacuum 
to the feed hopper of the process. 
Feeding powders and pellets under 
a vacuum removes occluded air 
from the feed and significantly re- 
duces the porosity of the extrusion, 
as well as improving the surface of 
the extrudate issuing from the die. 
Feeding under a vacuum also helps 
to remove surface moisture. Full 
details on the particular process 
were published in the article, “Vac- 
uum hopper extrusion,” by N. T. 
Flathers, R. E. Johnson, V. R. 
Pallas and W. M. Smith, Modern 
Plastics 37, 105 (April 1960). 

Progress was also reported on the 
extrusion of vinyl compounds using 
liquid plastisol as the feed. As the 
liquid plastisol passes through the 
extruder, it gels under heat and a 
fully plasticated compounded melt 
issues from the extrusion die. In the 
past, the gelling of the plastisol was 
often uncontrollable, leading to er- 
ratic extrusion operation. Using 
positive-pressure pump feeding 
eliminates this problem. The tech- 
nique is described in “How to ex- 
trude piastisols,” by C. H. Brower 
and B. H. Maddock, MPI, 38, 127 
(Oct. 1960). 

Another report on the off-beat 
use of the extrusion process to make 
polystyrene foams points out that 
many variables affect the produc- 
tion of extruded foams of polysty- 
rene. Lowest-density foams are best 
made at relatively low extrusion 
temperatures with expansion taking 
place after the material leaves the 
die. Production of high-density 
foams is somewhat more complex 
and harder to control. See “Con- 
trolled-density polystyrene foam,” 


by F. H. Collins, SPE J. 16, 705 
(July 1960). 

A neat trick for improving the 
clarity of blown film was reported 
in some detail in “High-clarity 
blown film,” by J. Pilaro and R. 
Kremer MPI 37, 115 (June 1960). 
The paper describes the use of an 
annealing chamber, or chimney, 
above the exit of the tubular film 
die. The annealing taking place in 
the chamber depends on its height 
and generally improves the gloss 
and clarity of the blown film. 

For a good roundup on the ex- 
trusion of polyethylene pipe, see 
“New developments in the fabrica- 
tion of plastic tubing,” by M. Do- 
mininghaus and H. O. Schiedrum, 
Indust. des Plast. Modernes 12, 18 
(May 1960). In French. Included 
is an excellently illustrated discus- 
sion on sizing and pipe calibrating 
devices and a brief description of 
the biaxial pipe orientation process. 

More information of the extru- 
sion of polyethylene will be found 
in “Thermal and shear degradation 
in polyethylene extrusion,” by H. 
Schott and W. S. Kaghan, MP! 37, 
116 (March 1960). Presented is 
evidence for the very significant 
conclusion that polyethylene is not 
degraded by repeated extrusions 
provided that severe thermal ex- 
posure is avoided. This means that 
scrap from extrusion processes 
where temperatures are not high 
enough to cause degradation can be 
safely reused to produce a number 
of quality products. 

Further studies on the behavior 
of polyethylene in extrusion are de- 
scribed in “Flow of polyethylene 
into a capillary,” by E. B. Bagley 
and A. M. Birks, J. Appl. Physics 
31, 556 (March 1960). Experi- 
ments in a quartz-walled capillary 
viscometer are presented in the 
form of excellent photographs of 
the flow patterns in the polyethylene 
upstream from the die exit. The re- 
sults of these studies confirm prior 
studies made on the melt fracture 
occurring in polyethylene melts. 

For the exruder who wants to 
know more about what screw to use 
for what job, there is the meaty ar- 
ticle, “Feedscrew selection,” by J. 
Badonsky SPE J. 16, 171 (Feb. 
1960). This article contains a list 
of the variables to consider when 
designing and specifying extruder 
screws. Included is a sample prob- 
lem in polyethylene illustrating the 
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use of a checklist to point the way 
to proper screw design. A comple- 
mentary paper on the subject of 
screw design is “Pressure develop- 
ment in extruder screws,” by B. H. 
Maddock, SPE J. 16, 373 (April 
1960). A study of pressure profiles 
was made along the barrel of an 
extruder using various types of 
screws. It was concluded that 
metering sections longer than those 
currently in use should be employed 
to achieve improved quality when 
operating at high production rates. 

The control of the pressure de- 
veloped by the screw is now recog- 
nized as a must for good extrusion 
results. Some machines have valves 
to control the pressure. If you have 
an extruder without a valve, see 
“Fixed orifice pressure control for 
extruders,” by B. H. Maddock, 
Plastics Tech. 6, 41 (Sept. 1960). 
The paper explains how to select 
the type of pressure control needed 
for an extruder using fixed orifice 
plates. It describes the calculations 
required and presents experimental 
evidence to prove the validity of the 
estimation methods 

In the measurement of extrusion 
pressures and temperatures, new de- 
vices are providing a more sophisti- 
cated approach to the problem of 
extruder instrumentation. Pressure 
transducers and thermistors are 
found to have more rapid response 
in the measurement and recording 
of extruder pressures and tempera- 
tures than do Bourdon gages and 
thermocouples. As new tools for 
extrusion variables, they will find 
use in the future. See “Extruder in- 
strumentation,” by H. B. Kessler, 
R. N. Bonner, P. H. Squires and 
C. F. W. Wolf, SPE J. 16, 267 
(March 1960). 

Newer methods of heating may 
also help to advance extrusion tech- 
nology. For example, induction 
heating reduces warm-up time, de- 
creases response time, increases 
heater life, allows for better barrel 
temperature indication, and facili- 
tates cooling since air can be cir- 
culated between coils and the barrel 
and impinges directly on the hot 
barrel. With better cooling it is re- 
ported higher screw speeds are pos- 
sible. For the full discussion, see 
“Induction heating and high screw 
speeds in extruder design,” by A. 
Lord, Rubber and Plastics Age 40, 
1287 (Dec. 1959), 


Among the interesting miscel- 


laneous developments is a unique 
screw design used in the Werner 
and Pfleiderer ZSK 83/700 twin- 
screw compounding extruder. The 
screw sections are constructed using 
annular segments assembled on a 
keyed shaft. Differently shaped seg- 
ments can be arranged and rear- 
ranged to alter feed and metering 
zones along the length of the 
screw. Also incorporated are non- 
helical meshing segments which 
act as a kneading machine in one 
section of the screw. The machine 
is also suitable for devolatilizing 
compounds through vented ports. 
For a full description of this off- 
beat design, see “Twin-screw de- 
volatilizing dispersion extruder,” 
Rubber and Plastics Age 40, 1291 
(Dec. 1959). 

In the past it was necessary to 
remelt and repelletize film scrap 
using an extruder and a cutter in 
order to densify the material for 
reuse in extruders; the poor feed- 
ing qualities of the bulky scrap 
made this a necessity. Now a proc- 
ess, originally designed for pellet- 
izing animal feeds, is being used to 
make compacted pellets directly 
from the scrap. The film is shred- 
ded and cold extruded through 
openings in a circular mulling 
drum. Pressure and friction devel- 
oped in forcing the material 
through small holes produces pel- 
lets resembling hot compounded 
pellets but slightly bulkier. For de- 
tails see “Polyethylene film scrap a 
problem? Try this,” by G. Bamber- 
ger, MP! 37, 114 (April 1960). 


Sheet forming 


For an up-io-date status report 
on sheet forming, see “Giant ther- 
moformed parts,” MPI 38, 91 
(Sept. 1960). Included is a dis- 
cussion of the advances in technol- 
ogy and a review of the variables 
of heating (heating from both 
sides has replaced one-side heat- 
ing), cooling (combinations of air 
and liquid coolants are the trend), 
forming techniques (simple vac- 
uum and drape methods have been 
found inadequate), gage uniform- 
ity (sheet thickness must not vary), 
and warpage (proper and even 
cooling and molding techniques are 
the key). As the article also points 


out, thermoforming is moving 


ahead without ballyhoo, which is 
confirmed by our review. Only two 
other articles of any depth were 
found in the periodicals surveyed. 
In addition, these deal only with 
the forming of specific materials. 
One is concerned with “Designing 
thermoforming molds for linear 
polyethylene,” by R. Doyle and 
D. E. Allison, SPE J. 16, 263 
(March 1960), and covers mate- 
rials of construction, mold chan- 
neling, exterior contouring, surface 
finish, male vs. female molds, and 
mold shrinkage compensation. Ex- 
cellent drawings illustrate key de- 
sign details. 

The other article noted was on 
“Vacuum forming of polycarbonate 
films,” by W. Neitzert, Der Plast- 
verarbeiter, 11, 261 (June 1960). 
It was found that polycarbonate 
sheet is easily formed using a sheet 
temperature of 180° C. and a mold 
temperature of 115° C. Article dis- 
cusses other processing conditions 
and also includes information on 
pressure forming. Sheet should be 
perfectly dry when formed. 


Some new 
techniques 


Last year saw the introduction 
of a new process for the produc- 
tion of large polyethylene items. 
Called the Engel process after its 
originator, Thomas Engel of Ger- 
many, it is tradenamed “thermo- 
fusion” by Spencer Chemical Co., 
which holds U.S. rights to this 
process. In operation, the process 
requires a feed of finely powdered 
polyethylene, which is loaded into 
low-cost sheet metal molds. The 
packed mold is then placed in an 
oven which causes the powdered 
material adjacent to the walls of 
the mold to fuse or sinter. After the 
prescribed time for a given depth 
of fusion, the mold is removed, 
the excess of unfused material in 
the center of the mold is poured 
out, and the mold with its poly- 
ethylene coating is replaced in the 
oven for completion of the fusion 
process Typical potential prod- 
ucts are such things as boats, tanks, 
and drums. More details will be 
found in “Large-size objects with 
low-cost tooling,” MPl 37, 86 
(March 1960). 

A first cousin of the Engel, or 
“thermofusion,” process, what one 
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might call inside-out thermofusion 
or fluidized bed coating, is also at- 
tracting widespread interest and 
also requires a powdered plastic 
feed. Good reading for those de- 
siring to know more about this 
process is “Some fundamental as- 
pects of fluidized bed coating,” by 
J. Gaynor, SPE J. 15, 1059 (Dec. 
1959). The paper presents an ex- 
cellent discussion in depth of flu- 
idized bed process variables. It also 
evaluates the not-too-often dis- 
cussed hazard of handling flamma- 
ble plastic powders. Another basic 
article is “Fluidized bed: heavy 
coatings in one dip,” by W. R. Pas- 
coe, Mat’'ls in Design Eng. 51, 91 
(Feb. 1960). Included is a table of 
the temperatures to which parts to 
be coated must be heated prior to 
immersion in the fluidized bed of 
plastic. Pre-heat temperatures for 
six plastics are given. The proper- 
ties of the coatings—cellulosics, 
vinyl, epoxy, nylon, PE, and chlori- 
nated polyether—are discussed. 

Another variation in coating 
techniques is comprehensively cov- 
ered in “Dip coating with thermo- 
plastics,” Brit. Plastics 33, 16 (Jan. 
1960). The article is a thorough 
survey of the materials and tech- 
niques used for coating parts with 
plastic. Principal advances have 
consisted of improving the adhe- 
sion of the coatings to the parts. 
Part design and proper surface 
preparation are the important fac- 
tors in getting good dip coatings. 
Article also discusses the commer- 
cial equipment being used. 

Coating processes are also the 
subject of “PVC-coated metal com- 
binations,” by S. Pezarro, Plastica 
13, 453, (June 1960), which sum- 
marizes the various processes 
available (with flow sheets) for 
the application of PVC coatings 
to metallic sub-strata. 

The adhesion of PVC coatings 
to fabrics is discussed in “Polyvinyl 
chloride adhesion to synthetic 
fabric,” by C. F. Blaich Jr. and 
A. J. Simpson, SPE J. 16, 206 
(Feb. 1960). It was found that 
the use of dianisidine diisocyanate 
as a cross-linker in conjunction 
with terpolymers based on vinyl 
acetate, vinyl chloride, and maleic 
anhydride results in coatings with 
exceptional adhesion when bond- 
ing vinyl film to or coating plasti- 
sols on synthetic fabric. 

For processors calendering vinyl 
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sheet, “Rheological study of vinyl 
calendering compounds,” by W. E. 
Wolstenholme and P. E. Roggi, 
MPI 37, 131 (March 1960), con- 
tains much of interest. (See table, 
above). The rheological proper- 
ties of vinyl chloride compounds 
can be predicted from molecular 
weight of the resin, processing 
temperature, and plasticizer content. 
Results are used to determine opti- 
mum calendering conditions. 

More on selecting the proper 
resin, stabilizer, lubricant, and pig- 
ments for calendered rigid vinyl 
sheet will be found in “Compound- 
ing and processing rigid vinyl 
sheets,” by R. C. Rumberger, SPE 
J. 16, 87 (Jan. 1960). This paper 
contains valuable — suggestions 
which can be used to avoid pit- 
falls in setting up a calendering line 
for rigid sheet. Another short arti- 
cle with tips on the processing of 
vinyl films follows in the same 
journal: “Calendering vinyl film,” 
by R. A. Mansfield, SPE J. 16, 89 
(Jan. 1960). 

One novel method for the proc- 
essing of multi-component epoxy 
resin systems was reported in 1960. 
The report, “Epoxy parts cast by 
centrifugal force,” by R. Buenger, 
Prod. Eng. 31, 45 (May 23, 
1960), describes the use of cast 
epoxy molds and a simple centri- 
fuge to cast centrifugally epoxy 
parts without expensive tooling or 
molding equipment. Included are 
mold-making techniques and the 
production details. Method is an 
ingenious solution to the problem 
of making short-run parts eco- 
nomically. 

On epoxy resin processing in 
general, engineers will find most 
helpful the paper “The measure- 
ment of exotherm characteristics 


and their application in epoxide 
resin casting systems,’ by G. R. 
Edwards, Brit. Plastics 33, 203 
(May 1960). A new technique of 
expressing the reactivity of casting 
resins with amine curing agents is 
explained. Compared with the 
usual gel-time measurements, the 
new method has the advantages of 
being based on fundamental sys- 
tem properties and being easy to 
use. Called “the effective reactiv- 
ity curve,” it can be used to pre- 
dict the curing behavior of casting 
systems under a wide range of 
variable conditions. 

Also appearing in_ increasing 
numbers in the literature on proc- 
essing are papers on the biaxial 
orientation of plastics materials. 
The beneficial effects of biaxial 
orientation on the properties of 
plastics is creating considerable in- 
terest in the technique. Formerly 
only used for the production of 
sheet materials, the method is put 
to good use in the production of 
thermoplastic pipe. Such a proc- 
ess, recently developed in Europe, 
is described in “Why biaxially ori- 
ented pipe?” by W. E. Gloor, MPI 
38, 111 (Nov. 1960). It is re- 
ported that stretching high-density 
polyethylene pipe simultaneously 
in two directions at about 120° C. 
improves the rupture strength of 
the pipe. Net result: ability to use 
thinner-wall pipes for same service 
requiring heavy-wall conventional 
pipe. Article describes equipment 
in some detail. 

Another report discloses that 
biaxial orientation of acrylic sheet 
improves its craze resistance. How- 
ever, the stretched sheet 
mated to cost about three times 
more than an unstretched sheet 
of the same thickness. For further 
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details see “Biaxially stretched 
acrylic sheet,” by J. W. Ladbury, 
The Plastics Inst. Trans. and Journ. 
28, 184 (Oct. 1960). 

New techniques of handling ex- 
pandable polystyrene foam are ex- 
plained in “Three new techniques 
for processing expandable styrene 
foam,” MPI 38, 113 (Sept. 1960). 
Techniques outlined are extrusion, 
dielectric expansion, and injection 
molding. Three-part article treats 
each as an entity and discusses the 
variables involved and the status 
of each method. 

In the processing of rigid ure- 
thane foams, particular care must 
be paid to the formulation used and 
the type and degree of mixing if it 
is desired to produce foams with 
low moisture permeability. Small 
cells are the key to low water trans- 
mission and the production of 
small cells depends heavily on the 
factors above. See “Designing rigid 
urethane foams for low moisture 
permeability,” by C. M. Barringer, 
SPE J. 15, 961 (Nov. 1959). 

Often the development of a new 
material with unique properties 
leads to the development of a new 
fabrication technique. Such is the 
case with polycarbonate resins. Al- 
though the technique is still de- 
velopmental, polycarbonate resins 
are reported to be sufficiently duc- 
tile to be cold drawn in forming 
operations similar to the punch 
forming of sheet metals. Parts must 
be heat-treated afterwards to avoid 
stress cracking. Other properties of 
the cold-formed sheet are also dis- 
cussed in “Cold-formed polycar- 
bonate resin—properties and appili- 
cation,” by G. Gruenwald, MPI 
38, 137 (Sept. 1960). 

Another new fabricating tech- 
nique is reported in “Welding with 
resistance tapes,” Plastics (Lon- 
159 (April 1960). The 
paper describes the use of “Ther- 
mobande,” a special metallic tape 
of nickel alloy on adhesive paper, 
in the welding of plastic sheets and 
films. The tape is placed along the 
weld line and a low-voltage current 
through it. This gen- 
erates enough heat to melt the ad- 


jacent plastic and form a_ weld. 


don) 25, 
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Technique was found especially ef- 


fective for welding high-density 
polyethylene and polypropylene. 
Also of interest to fabricators 
using heat-sealing methods is “New 
data on film heat seals,” by R. Bos- 
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vik, Modern Pkg. 33, 123 (Feb. 
1960), which presents a detailed 
study of the heat sealing of PVC 
films using both the constant heat 
and impulse sealing methods. 

More on the fabricating of sheet, 
specifically polypropylene sheet, 
will be found in “Fabricating and 
forming Propylex sheeting,” Rub- 
ber and Plastics Age 41, 932 (Aug. 
1960). The article discusses hot- 
gas_ welding, hot-tool welding, 
vacuum forming, mold design, and 
adhesives for polypropylene sheet. 

In “Post-molding operations on 
acetal resin,” Plastics Tech. 6, 29 
(June 1960), R. L. Miller tells how 
to machine, anneal, weld (by four 
methods), press-fit, screw, nail, and 
cement Delrin acetal resin. Tables 
and graphs give machining speeds, 
expected shrinkages under various 
use temperatures, joint design de- 
tails, force developed by interfer- 
ence fits of parts and hole sizes, 
pullout strengths, and back out 
torques for self-tapping screws. 

The same type of information for 
high-pressure laminates is _pre- 
sented in “Do's and don'ts for fab- 
ricating laminates,” by J. E. Mar- 
tin, MPI 37, 116 (April 1960). 
Specific fabricating operations dis- 
cussed are punching, sawing, drill- 
ing, tapping, turning, milling, as 
well as shearing. 

In the finishing of plastic parts, 
painting can sometimes be cheaper 
than molding pre-colored material 
—particularly where special colors 
and small production quantities are 
involved. It can be used to elimi- 
nate frequent machine cleanouts 
and shutdowns, and can minimize 
inventory requirements. In addition 
to these advantages, painting can 
often reduce rejects by hiding mi- 
nor scratches, dirt, and weld lines 
in molded parts. For the full dis- 
cussion see “Painting vs. molding 
in color,” by T. E. Hayden, SPE J. 
16, 84 (Jan. 1960). 

Important to the success of plas- 
tic products going into the food in- 
dustry and the medical field is the 
ability to sterilize the finished prod- 
uct. “The sterilization of plastic 
materials,” by E. Ferraris, Materie 
Plastiche 26, 259 (Mar. 1960), in 
Italian, discusses advantages and 
limitations of both the chemical 
and physical methods available to 
accomplish this. 

In order to process successfully 
most of today’s plastics materials, 


good data on the characteristic 
properties affecting process condi- 
tions is always noteworthy. 

In one such paper, the deg- 
radation curves of both solvent- 
plasticized and _ bead-plasticated 
polymers are reported to be ap- 
proximately coincident. Molecular 
weight is found to decrease rapidly 
and approach a limiting value de- 
pendent on the mastication system. 
For the complete discussion, see 
“The mechanico-chemical degrada- 
tion of plastomers,” by R. J. Ce- 
resa, The Plastics Inst. Transactions 
and Journ., Part I, 28, 178 (Aug. 
1960). Parts II and III, 28, 202 
(Oct. 1960). 

For detailed analysis of thermal 
relationships in extrusion and in- 
jection molding of polyolefins, it 
will be helpful to have the heat 
content-temperature curves con- 
tained in “The specific heat of low- 
pressure polyethylene,” by H. Wil- 
ski, Kunststoffie 50, 335 (June 
1960) and “The specific heat of 
polypropylene,” by H. Wilski, 
Kunststoffe 50, 281 (May 1960), 
both articles in German. 

Also, if you are curious about 
what plastic was used in a particu- 
lar application and you have a 
sample part, “What plastic is it?”, 
MPI 37, 88 (July 1960), presents 
a step-by-step outline in chart form 
for the qualitative analysis of an 
unknown plastic sample. 

Most exciting thing in mold 
making is the use of the electro- 
erosion machine for the cutting of 
cavities. The electrical discharge 
machine has no problem in cutting 
even hardened steel of Rockwell 
hardnesses of about 60 on the C 
scale. Its chief advantages are fully 
enjoyed in the construction of com- 
plex molds. For a full discussion 
with several examples of the type 
of molds which can be produced, 
see “Breakthrough in mold-making 
—electro-erosion,” by F. Jaques 
and J. Schmidt, Modern Plastics 
38, 109 (Dec. 1960). 

Another innovation in mold de- 
sign is described in “Fabricated 
(built-up) molds,” by C. Zehr, 
Plastics Tech. 6, 34 (March 1960). 
In a built-up mold, the parts are 
shaped individually with standard 
machine tools, then assembled by 
dowelling, bolting, welding, etc. 
This type of construction is satis- 
factory for a wide range of molding 
applications, especially in low-pres- 
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sure (< 500 p.s.i.) polyester mold- 
ing, and offers big savings over 
traditional monoblock construction. 
The article discusses situations in 
which built-up molds are applicable 
and inapplicable, and shows how 
several such molds were made. 

More on mold design will be 
found in “Thermal considerations 
in mold design,” by W. J. B. Stokes, 
SPE J. 16, 417 (April 1960), 
which presents an excellent review 
of the heat transfer variables in- 
volved in mold cooling and heating. 

For processors handling plastic 
webs, an excellent review on wind- 
ing equipment will be found in “A 
guide to winding,” by S. F. Oakes 
and A. A. Arterton, MPI Part I, 
37, 105 (Aug. 1960), and Part II, 
38, 124 (Sept. 1960). This com- 
prehensive review discusses the 
types of drives and winding equip- 
ment available, and gives tips on 
how to match the equipment to 
any problem. 


Design and 
application 


Shrinkable polyethylene film 
with improved strength, clarity, and 
gloss can be had by combining the 
processes of biaxial orientation and 
irradiation. For details see “Irradi- 
ated polyethylene film,” by R. D. 
Lowry and W. G. Baird Jr., Mod- 
ern Pkg. 33, 121 (May 1960). 

For a roundup of information on 
all types of oriented plastic film 
and sheet, see “Oriented thermo- 
plastic sheet and film,” by C. P. 
Fortner, Mat'ls in Design Eng. 50, 
94 (Dec. 1959). The article tells 
what materials are usually available 
in oriented form and discusses the 
pros and cons of each. Also in- 
cluded is a description of the ori- 
entation process, an oriented sheet 
properties chart, and tips on de- 
signing thermoformed products. 

If you're a rocket and missile 
engineer, see the collection of pa- 
pers under the general title “Plas- 
tics in missiles,” Brit. Plastics 33, 
348 (Aug. 1960), which includes 
“An introduction to current uses of 
plastics,” by D. V. Rosato; “Ther- 
mal and strength requirements for 
reinforced plastics,” by A. W. Wil- 
son; “Insulation and heat-shielding 
applications,” by J. Hertz; “Mate- 
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rials for nozzle insulation,” by 
E. M. Gilchrist; “Filament wind- 
ing for radomes,” by W. J. Colson; 
and “Controlling materials for mis- 
sile construction,” by M. Kushner. 
Noteworthy about this presentation 
is the detailed information given in 
the papers on the performance of 
various plastics. Another excellent 
two-part article on missiles, specifi- 
cally on the process of ablation, is 
“Behavior of plastics in re-entry 
environments,” by D. L. Schmidt, 
Part I, MPI 38, 131 (Nov. 1960), 
and Part Il, MPI 38, 147 (Dec. 
1960). A definitive treatment of 
the subject, the first part deals with 
the physico-chemical aspects of the 
process and Part II discusses ther- 
mal parameters in detail. 

Those missile engineers con- 
cerned with the electronic compo- 
nents going into missiles, as well 
as with embedment and encapsula- 
tion of such components, will find 
an interesting summary of impor- 
tant design parameters, materials 
selection problems, and processing 
and application problems in “Mate- 
rials and techniques for 
encapsulated missile circuits,” 
Electrical Mfg. 65, 70 (May 
(1960). Included are the test re- 
sults on two English missiles. 

Also on the subject of encapsu- 
lation, see ““Heat-resistant encapsu- 
lating resins,” by M. M. Lee and 
R. D. Hodges, Plastics Tech. 6, 43 
(April 1960). This meaty article 
contains a good discussion, from 
the service standpoint, of the prop- 
erties required of encapsulating 
resins and of what an engineer 
must know about them to use them 
properly. Numerous tables and 
graphs show what happens, with 
many different resins, to such char- 
acteristics as deflection tempera- 
ture, weight loss, and electricals, 
when the cured resin is held at 
high temperatures for long times. 

Also made available this year 
was what is claimed to be the “uni- 
versal” type of embedment com- 
pound employing a liquid anhy- 
dride curing agent. Results of the 
development program are presented 
as well as manufacturing experience 
with the new system. Nadic methyl 
anhydride is the recommended 
curing agent and its use lengthens 
pot life, gives better finish, results 
in more latitude in curing speed, 
and is less toxic to use. Details will 
be found in “An improved epoxy 


resin- 


resin system for electronic embed- 
ments,” by B. H. Mueller and C. A. 
Harper, Elect. Manufacturing 65, 
119 (Feb. 1960). 

The importance of plastics as 
engineering materials in the design 
and construction of conventional 
transportation equipment was also 
evident in the literature. For a dis- 
cussion of the problems and solu- 
tions involved in the use of plastics 
in the shipbuilding industry, see the 
series of papers under the general 
title “Plastics in shipbuilding,” 
Plastics (London) 25, 91 (March 
1960), which includes: “New ma- 
terials for the Canberra,” by J. 
West; “The use of plastics for ships 
in the U. S. A.,” by J. B. Alfers; 
“The future of plastics in shipping,” 
“Plastics in lighthouse service,” by 
R. J. Shergold: Lifesaving Equip- 
ment,” a_ staff report; “Plastics 
pluinbing for ships,” by F. J. Folk- 
ard; “Nylon for ships’ propellers,” 
by A. Clark; “/nsulation in ships,” 
a staff report; “Plastics applications 
in the Canberra,” by F. R. Hamp- 
ton; “Interior applications,” a staff 
report; “Applications overseas,” a 
staff report; and “Miscellaneous 
applications.” Of interest to build- 
ers of small boats made of fibrous 
glass-reinforced plastics is the ar- 
ticle “Long-term wet strength of 
polyester resins,” by C. E. Loetel 
and H. E. Fordyce, SPE J. 16, 1137 
(Oct. 1960). 

For engineers concerned with the 
problem of specifying materials for 
automotive applications, the article 
“Automobile bodies in polyester 
glass,” Brit. Plastics 33, 44 (Feb. 
1960), presents an excellent sum- 
mary and history of the use of 
plastics in automobiles. The article 
presents experiences in the con- 
struction of several English auto- 
mobile body types with emphasis 
on the basic economics of fibrous 
glass-reinforced plastic construction 
which typify the most advanced 
techniques in contact molding. Ex- 
cellently illustrated. “J96/ autos: 
proving ground for plastics,” MPI 
38, 85 (Nov. 1960), cites many 
examples of the hundreds of plas- 
tics components in use in this year’s 
models, and points out what these 
automotive applications can signify 
for end-users of plastics in a range 
of other industries. 

Plastics are also invading the 
field of railroad rolling stock in a 
big way. “Burgeoning bead board 
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business,” MPI 37, 97 (July 1960), 
includes a description of the de- 
velopment and manufacture of a 
polystyrene foam-filled, vacuum- 
formed, inner door liner of styrene 
copolymer material for use on Pa- 
cific Fruit Express cars. Doors are 
9 ft. 3 in. by 8 ft. 6 in. by 8%e in. 
thick. Construction results in a 
weight saving of 400 to 500 Ib. per 
door, and provides better thermal 
insulation even though doors previ- 
ously used were only 6 ft. wide. 

Plastics also go aloft in uniquely 
designed jetliner seats described in 
“RP seats take to the air,” MPI 37, 
87 (Feb. 1960). Article describes 
the development and manufacture 
of polyurethane foam-filled seats 
with skins of fibrous glass-rein- 
forced plastic for the Lockheed 
Jet Star Airliner. These represent 
a type of plastic product construc- 
tion that promises to find wide use. 

Architects and building con- 
struction engineers will find an ex- 
cellent plastics materials primer in 
The building industry issue of the 
Plastics Institute Trans. and Jour- 
nal 28, 2 (Feb. 1960). The entire 
issue is devoted to the use of plas- 
tics in a variety of applications in 
the building industry. 

Another excellent discussion on 
the same topic will be found in 
“Plastics in building,” Brit. Plastics 
32, 534, (Dec. 1959), which de- 
scribes the status and current use 
of plastics as moisture barriers, in 
structures (molded beams, adhe- 
sives, sandwich panels, foams), in 
walls, roofs, floors, doors, etc. 

Another excellent series on 
building will be found in Kunst- 
stoffe 50, 353 (June 1960), and 
includes the papers, “An Italian 
holiday chalet made of plastics,” 
by A. Schwabe; “Large-scale plas- 
tic components in housing con- 
struction,” by R. Doernach; “Plas- 
tics in housing construction—a 
general survey,” by G. Schulz; “A 
plastic house in the bungalow style,” 
by R. Frenz; and “The Styra glass 
fiber-reinforced polyester window.” 
All in German. 

One of the largest outdoor struc- 
tures made of reinforced plastics is 
described in “Building a giant,” by 
G. Fretz, MPI 37, 111 (May 1960), 
which gives the story on how a 
140-ft.-diameter radome was de- 
signed, adapted for manufacture, 
and erected. Construction consisted 
of fitting together 1646 modular 
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panels of fibrous glass-reinforced 
plastic honeycomb design. Another 
story on the construction of large 
plastic structures will be found in 
“Reinforced plastic better than 
steel for storage tanks,” Chem. 
Eng. 67, 214 (April 18, 1960). 
Article describes the construction 
of 12-ft.-diameter chemical storage 
tanks made by the filament winding 
process. Tanks are 15 to 24 ft. 
high. Article illustrates the filament 
winding machine used to do the 
job. Also evaluated is the service 
that can be expected from such 
tanks in chemical service. 

Also being considered for service 
in chemical plants are plastic-coated 
valves. “Fluid bed coat: key to 
better valves,” by R. J. Sarraf, 
Chem. Eng. 66, 100 (Dec. 28, 
1959), discusses the use of the 
fluidized bed technique in applying 
plastic coatings to metal valve 
bodies. Also mentioned are the 
service limitations of the coatings 
and some Do’s and Don’ts on de- 
sign and operation. 

Since building design engineers 
are concerned with the construction 
of outdoor structures, it will pay 
them to read “The weathering of 
high polymers,” by H. J. M. Lang- 
shaw, Plastics (London) 25, 40 
(Jan. 1960). This contains an ex- 
cellent appraisal of the factors in- 
volved in weathering processes. 

Also important in the applica- 
tions of plastics in the building 
field is their fire resistance. An ex- 
cellent summary of the fire resist- 
ance properties of various plastics 
will be found in “More progress in 
self-extinguishing plastics,” MPI 
37, 92 (April 1960). This article 
presents the data in chart form and 
includes sources of supply. The ar- 
ticle is a continuation of the data 
presented in MODERN PLASTICS in 
September of 1959. A new ap- 
proach to increasing the fire resist- 
ance of plastic products is the use of 
“Flame retardant coatings for plas- 
tics,” by B. J. Tyler, Mat’ls in De- 
sign Eng. 52, 16 (Nov. 1960). 
Under the action of heat or flame 
at 200° F., specially formulated 3- 
mil coatings puff up into a “%-in.- 
thick sponge-like insulating mat on 
the surface of the plastic part. In 
addition to insulating the part, the 
coating gives off carbon dioxide 
which helps smother the flame. 

A constantly improving knowl- 
edge of plastic properties and the 


development of new fabricating 
techniques continues to open up 
entirely new fields of application 
for plastic materials. For example, 
take the field of sporting firearms. 
The year saw the development of a 
plastic shotgun barrel. A 20-gage 
steel tube is filament wound with 
glass fibers bonded with an epoxy 
resin. Results: stronger barrel than 
steel alone, lighter weight, and 
lower production cost. For details, 
see “Now the plastic gun barrel,” 
MPI 37, 86 (April 1960). Further- 
more the gun will probably use 
shells of the type described in 
“Shells and bullets of plastic,” MPI 
38, 80 (Dec. 1960). Linear poly- 
ethylene replaces the conventional 
waxed paper tube and provides bet- 
ter dimensional stability and wa- 
terproofness in shells; plastic car- 
tridge casings and projectiles also 
bring added savings and safety to 
police trainees and hobbyists. 

Another novel use for plastic 
materials is described in “Damping 
tapes for vibration control,” by 
E. E. Ungar, Prod. Eng. 31, 57 
(Jan. 25, 1960). Inexpensive, re- 
liable, lightweight plastic tapes are 
used to dissipate excess vibratory 
energy to keep resonance stresses 
in mechanical parts below destruc- 
tive levels. Tapes of polypropylene, 
fluorocarbon, and vinyl, as well as 
other plastics, can be used. This 
article shows how to select the right 
material and design the tapes. 

More data on design of plastic 
pipe joints, in this case, for ther- 
moplastic pipe, will be found in an 
exhaustive, profusely illustrated ar- 
ticle reviewing several pipe joining 
methods: “Pipe connections for 
Ziegler polyethylene pipes,” by K. 
Richard, E. Gaube, and G. Died- 
rich, Kunststoffe 50, 325 (June 
1960). In German. 

Two other articles on thermo- 
plastic pipes are worthy of men- 
tion; namely, “Allowable stresses 
and quality control of rigid PVC 
pipes,” by A. A. Van DerWal and 
S. Heyer, Rubber and Plastics Age 
41, 169 (Feb. 1960), and 
“Strength-testing plastic pipe,” by 
F. W. R. Wijbrans, Plastica 13, 18 
(Jan. 1960). Second article in 
Dutch. The articles discuss test 
methods and types of pipe failures. 
Conclusion is that long-term tests 
are the only really reliable test 
methods for evaluating performance. 

Regarding molded (To page 219) 
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aids plastics processors 


A semi-solid at room temperature, SAIB has a molecular weight of 838. It is exceptionally 
light in color and unusually stable to ultraviolet light. SAIB exhibits outstanding hydroly- 


sis and thermal stability. (Less than 0.1° 


» is hydrolyzed after refluxing 96 hours with water. 


Heated to 175°C. for a period of 6 days, its color increases slowly to straw yellow, with 
no appreciable change occurring until after 24 hours of beat-aging.) SAIB is compatible 
with a wide variety of polymers, modifiers and plasticizers and is highly soluble in most 


common solvents. (A 90° 
centipoises at 30°C.) 


When used in conjunction with di- 
methyl phthalate and other common 
plasticizers, SAIB offers processors 
of cellulose acetate plastics the means 
of achieving 
easier dry-blending 
faster molding cycles 
increased extrusion rates 
improved physical properties 


SAIB aids in dry-blending 


SAIB deactivates the cold solvency 
characteristics of dimethy! phthalate 
and similarly-active plasticizers. By 
blending SAIB with the plasticizer 
before compounding, even distribu- 
tion of the plasticizer throughout the 
cellulose acetate mix is readily ac- 
complished, eliminating the problem 
of paste formation. 


SAIB increases molding and 
extruding rates 


The presence of SAIB in a plasti- 
cized cellulose acetate formulation 
permits faster, more uniform flow 
through extrusion and molding cy!- 
inders without decreasing hardness 
or flexibility. 

As illustrated in the graph, SAIB 
has an extremely high temperature- 
viscosity index. Note that at 70°C., 
its viscosity is less than 1,000 centi- 
poises. Below this temperature, how- 
ever, a sudden increase occurs. At 
50°C., its viscosity is approximately 
4,500 centipoises. At room tempera- 
ture, it becomes a semi-solid. 


6 Solution of SAIB in ethyl alcohol has a viscosity of only 750 


At molding or extrusion tempera- 
tures, SAIB aids in plasticization, 
while at room temperature it has the 
opposite effect, stiffening the plastic 
and increasing its surface hardness. 
This unique behavior of SAIB per- 
mits molding and extrusion condi- 
tions applicable to a material one or 
two flows softer than its hardness 
and rigidity at room temperature 
would indicate. 

Similarly, in vacuum-forming, 
cellulose acetate sheeting formulated 
with a dimethyl phthalate-SAIB 
blend submits to deeper drawing be- 
fore blushing occurs, again because 
of this unusual temperature-viscos- 
ity relationship. 


SAIB improves physical properties 
Modification of cellulose acetate for- 
mulations with SATB increases hard- 


ness, rigidity and tensile strength, 
and decreases weight loss on acceler- 
ated aging. 

Note that this improvement in 
physical properties achieved at prac- 
tical flow temperatures is due to the 
behavior of SAIB and not to a de- 
crease in plasticizer content. Di- 
methyl! phthalate-SAIB formulations 
exhibiting physical characteristics in 
the range of H 5 or H 6 have been 
extruded without difficulty. 


Hot melts, peelable coatings 


With its excellent permanence, com- 
patibility and stability characteris- 
tics, SAIB can be used to adv antage 
in hot melt and peelable plastic for- 
mulations. 

Tough, flexible melt coatings can 
be made containing up to 70%, SAIB. 
One of their outstanding features is 
a complete absence of fuming at melt 
temperatures. Operating tempera- 
tures are lower, too. The usual appli- 

cation temperature for conventional 
butyrate hot melts is 350°F. With’ 
high SAIB modification, optimum 
operating temperature is only 275°F. 

In ethyl cellulose compositions, 
SAIB acts as a solubilizer for mineral 
oil, reducing exudation of the oil 
from the film and enabling the for- 
mulator to use increased amounts of 
oil. 

In peelable coatings, SAIB im- 
proves resistance to exudation, thus 
maintaining flexibility. 

SAIB' is so unusual—acting as a 
plasticizer under certain conditions, 
and as resin extender under others— 
you will want to try it in your own 
formulations, under your own proc- 
essing conditions. You can get a sam- 
ple of SAIB, as well as a technical 
report on its physical properties and 
performance, by writing to your 
nearest Eastman sales office or to 
EASTMAN CHEMICAL PRODUCTS, 
INC., subsidiary of Eastman Kodak 
Company, KINGSPORT, TENN. 


SUCROSE ACETATE SO BUTYRATE 


Eastman CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak Company 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Chicago; Cincinnati; Cleveland; Detroit; Framingham, Massa- 


chusetts; Greensboro, North Carolina; Houston; New York; Philadelphia; St. Lovis. West Coast: Wilson and Geo. Meyer & Company, San Francisco; 
Los Angeles; Portiand; Salt Lake City; Seattle. 
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ISOPHTHALIC POLYESTERS 


used asa 


anti-corrosion 
material 


New qualities given to polyester 
resins by Oronite isophthalic acid 
in coating materials, are proving of 
great value in the battle against 
corrosion. New “‘isopolyesters”’ 
offer these advantages; improved 
adhesion, chemical resistance, ease 
of wetting and durability. The 
qualities of straight polyesters are 
not only retained but even en- 


hanced and reinforced with the use 
of Oronite isophthalic. 

This bulletin describes the use of 
newly-developed materials in main- 
tenance applications. These appli- 
cations will be of interest to anyone 
dealing with corrosion problems— 
whether they are actually using 
coating products or marketing 
them. 


For your copy of this new isopolyester bulletin, 


address your request to any Oronite office. 


Note: This bulletin is a revised up-to-date edition of the 


original Maintenance Bulletin issued July 1959. 


CALIFORNIA CHEMICAL COMPANY 
ORONITE DIVISION 


EXECUTIVE OFFICES «+ 200 Bush Street, San Francisco 20, California 


SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE « California Chemical international, inc., San Francisco, Geneva, Panama, Sao Paulo 
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Dr. Gordon M. Kline, TECHNICAL EDITOR 


QOPERTIES . 


TESTING 


PLASTICS’ 


TECHNICAL SECTION 


METHODS AND INSTRUMENTA 


The year 1960 in review 


, « ‘60s have brought to the 
plastics industry new challenges to 
provide the lightweight materials 
needed to construct the vehicles of 
the Space Age. Already promising 
progress in this direction is evident 
in the reports from the Army Bal- 
listic Missile Agency (1) and the 
Wright-Patterson Air Force Base 
(2), describing the successful de- 
velopment of _ reinforced-plastic 
nose cones resistant to the hyper- 
thermal environment encountered 
in the flight of missiles and re-entry 
satellites. Extreme temperatures 
and aerodynamic heating associ- 
ated with these vehicles are accom- 
modated with ease by a phenome- 
nal heat and mass transfer process 
known as ablation. Since the effi- 
ciency of reinforced plastic abla- 
tion systems has been found to 
increase with increasing heating 
rate, there appears to be no prac- 
tical upper limit to the thermal en- 
vironment for which these plastics 
may be applicable. 

But resistance to radiation and to 
the essentially complete vacuum of 
near and outer space are also re- 
quired in these vehicles of the fu- 
ture. Methods must be developed 
to measure these effects accurately 
and quickly. The use of plasticizers 
and stabilizers that have significant 
vapor pressures at high vacuum is 
precluded in such applications (3). 





* Reg. U. S. Pat. Off. 

i. “The ABMA reinforced plastics ablation 
program,”’ by W. R. Lucas and J. E. Kings- 
bury, Modern Plastics 38, 125 (Oct. 1960). 

2. “‘Behavior of plastics in re-entry environ- 
ments,"’ by D. L. Schmidt, Modern Plastics 38, 
131 (Nov.); 147 (Dec. 1960}. 

3. ‘Investigation of protective ultra-violet 
absorbers in a space environment,”’ by a 
Schmitt and R. C. Hirt, J. Poly. Sci. 45, 35 
(July 1960). 

4. “Project Echo balloon satellite made of 
plastics with a metallized mirror surface,” 
Plastics World 18, 11 (Sept. 1960). 

5. “Summary of recommendations for re- 
search and development in materials,”’ pre- 
pared by Office o Ft Director of Defense 
Research and Engineering, Department of De- 
fense, PB 161,865 uly 1, 1960). Available 
from Office of Technical Services, Department 
of Commerce, Washington 25, D.C. ($1.50 per 
copy). 

6. “Materials research and development 
trends,"’ Space /Aeronautics R. & D. Handbook 
a Section H, p. 4. 

“Plastics for flight vehicles. Part I: Rein- 
forced plastics,’"" MIL-HDBK-17 (1960). Avail- 


JANUARY 1961 


The characteristics of plastics in 
moisture-free environments with re- 
spect to strength, abrasion resist- 
ance, coefficient of friction, and 
other important properties must be 
taken into account. The Echo I 
balloon has demonstrated that poly- 
ethylene terephthalate film is espe- 
cially suitable for at least one type 
of satellite (4). 

A report of the Department of 
Defense emphasizes areas of re- 
search that need to be given strong 
support to provide the basis for the 
improved plastics needed in these 
space programs (5). Specifically, 
knowledge is needed on 1) the 
thermodynamics of macromole- 
cules, 2) the relationships between 
polymer structure and performance 
dependent upon stress, time, tem- 
perature, and environmental fac- 
tors, 3) adhesion between polymers 
and fillers, particularly the effects 
of surface treatments of glass fibers 
on this parameter, and 4) orienta- 
tion effects for high modulus and 
strength in fiber reinforcements. 

Another area reported to be little 
understood and not systematically 
explored is that of composite mate- 
rials made up of metals, glass, plas- 
tics, and adhesives; it is anticipated 
that such composite structures will 
be required not only for combat- 
ting the thermal environment, but 
also to meet the needs of radiation 


able from Government Printing Office, Wash- 
ington 25, D.C. ($1.50 

8. ‘‘Radiation processing,’ 
and H. W. Chandler 
(Nov. 1959 

9. “Radiation vulcanization of elastomers,”’ 
by! D. J. Harmon, Rubber Age 86, 251 (Nov. 
1959) 


by E. J. Henley 
. Ind. ling Chem. 51, 1395 


“Radiation effect on electrical insula- 
’ by E. L. Brancato and J. W. Kallaner, 
Mfg. 66, 157 (Sept. 1960). 

ll Radiation crosslinking 
polyvinyl chloride,"’ by A 
Chem. 51, 1271 (Oct. 1959 

12. “Crosslinking of PVC by tonizing radia- 
tion.”’ by S Pinner, Plastics 25, 35 (Jan 


of plasticized 
Miller, Ind. Eng 


“Dynamic mechanical studies of irradi- 
polyethylene, by L. J. Merrill, A 
A. E. Woodward, Polymer 1, 351 


14. “Irradiated polyethylene film,”’ by R. D 
Lowry and W. G. Baird Jr., Modern Packaging 
33, 121 (May 1960) 

15. “Effect of radiation on the melt index of 
polyethylene,’’ by B. G. Harper, J. Appl. Poly 
Sci. 2, 363 (Nov.-Dec. 1959). 


16. “Ionizing radiation used in making 
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shielding, sonic fatigue resistance, 
and the problem of collisions with 
particulate matter in space. 

The use of plastics in advanced 
aerospace vehicles is expected to 
become more general. In fact, some 
researchers predict that some large 
future satellites will be made almost 
completely from nonmetallic mate- 
rials (6). 

A comprehensive 
on basic mechanical properties, 
strength and_ elastic _ relations, 
and environmental factors affecting 
properties of reinforced plastics for 
flight vehicles has recently been 
published (7). Many other reports 
of investigations bearing on this 
subject and of technological devel- 
opments in the application of plas- 
tics in the exploration of space will 
be found in this review 


handbook 


Radiation and grafting 


Investigations of radiation effects 
in polymerization reactions and on 
the properties of polymers were re- 
ported from many sources (8-10). 
The specific materials worked with 
included polyvinyl chloride (11, 
12), polyethylene (13-15), fluoro- 
carbons (16, 17), acrylonitrile 
(18), polysiloxanes (19, 20), poly- 
styrene (21), and poly-a-methyl- 
styrene (22). The preparation of 
graft (23) and block (24) copoly- 
mers was studied, with particular 





fluorocarbons oghedonetie, " by H. S. Stern, 
Adhesives Age 3, 26 (Apr. 1960). 
ffects of gamane. radiation on some 
physical properties of BoMatsumae, M. Wat: 
" by A, eg . Matsumae, M. Wat- 
ajim . Owake, J. Appl 
. 114 ‘guly- -¥., 1959) 
“Radiation polymerization of acryloni- 
." by Arthur Jr., Demint, and Pittman, 

Phys Chem. 63, 1366 (Sept. 1959) 

19. ‘“Vulcanization of polysiloxanes by high- 
energy gamma radiation,’ Fiacher, 
R. G. Chaffee, and E. L. Warrick, Rubber Age 
88. 77 (Oct. 1960). 

20. “‘Radiation resistance of polysiloxane 
elastomers,’’ by D. J. Fisher, R. Chaffee, and 
V. Flegel, Rubber Age 87, 59 (Apr. 1960) 

21. ‘Free radicals in gamma-irradiated PS 
by Florin, Wall, and Brown, Trans 
Soc 56 1304 (Sept. 1960) 

22. *‘Effect of —— on  poly-alpha- 
methylstyrene,’’ by M. Kotliar, j Appl 
Poly. Sci. 2, 134 (Bept -Oct. 1959). 

23. ‘Graft polymers by preirradiation meth- 
ods," by V, Shinohara and K. Tomioka, J 
Poly. Sci. 44, 195 (May 1960). 

24. “The coupling of pavers,” 7... & 
Bamford, A. D. Jenkins, and P, Wayne, 
Trans. Faraday Soc. 56, 907, 932 (June 1960). 
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attention to ethylene and styrene 
(25), ethylene oxide and styrene 
(26), as well as cellulose deriva- 
tives (27, 28). 

Plastics are finding important 
high-energy nuclear ac- 
celerators (29, 30) and in atomic 
reactors (31, 32). Polyethylene 
provides a lightweight and space- 
saving radiation shield, particularly 
advantageous in aircraft and ma- 
rine installations (33) 


uses in 


Acrylics 


Developments in the preparation 
(34, 35) and processing (36, 37) 
of acrylic plastics were reported, 
especially for copolymers of methyl 
methacrylate with styrene (38, 39) 
and methylstyrene (40), and ac- 
rylonitrile with styrene (41). Phys- 
ical properties (42, 43) and ther- 
mal stability (44, 45) of acrylic 
polymers were investigated. Proce- 
dures were described in the various 
articles for the analysis of acrylic 
materials employing chromatogra- 
phy (46-48), spectrophotometry 
(49, 50), as well as color reac- 
tions (51). 


25 Comparison of physical properties of 
polyethylene-styrene graft copolymers and 
polyethylene-polystyrene blends,"’ by L Cc 
Anderson, D. / Roper, and J. K. Rieke, J 
Poly. Sei. 43, 423 (Apr. 1960 

26 Block polymers of ethylene oxide and its 
analogues with styrene by D. H. Richards 
and M. Szwarc, Trans. Faraday Soc. 55, 1644 
Sept. 1959 

277 Oxidation and grafting of benzyl- and 
ethylcellulose by E. Gleason and V. Stannett, 
J. Poly. Sci. 44, 183 (May 

28 Grafting onto cellulose derivatives using 
ultra-violet irradiation by N. Geacintov, V 
Stannett, E. W brahamson, and J. J. Her 
mans, J. Appl. Poly. Sci. 3, 54 (Jan.-Feb 


cs for atom smashers,"’ by J. O 
PE J. 16, 365 (Apr 1960 

Rubber-phenolic adhesive bonds 475 tons 

steel in electron accelerator,”’ by 

and R. T. Firrera, Insulation 6 


a1 Bonding uranium 238 by R. F. We 
man and M. J. Bodnar, Adhesives Age 3, 4 
June 1960 

32 Plastics glove boxes for handling radio 
active materials by L. W. Carter, Plastics 24, 
324 (Sept. 1959 

; Polythene blocks in nuclear engineer 
ing,”’ by G. Haim, Plastics 24, 473 (Dec. 1959 

4 Acrylates and methacrylates, by M 
Salkind, E. H. Riddle, and R Keefer, Ind 
Eng. Chem. 51, 1232 (Oct.); 1328 (Nov. 1959 

45. “Acrylic polymers for use in rigid and 
semi-rigid vinyl compounds,’ by R. P. Hopkins, 
SPE J. 16, 304 (Mcr. 1960 

36 Full-cycle heating blows better acrylic 
domes Modern Plastics 38, 92 (Dec 5 

37 Developments in the processing and ap- 
plication ; Plastics 
Inst. Trans 59) 

38 Low cos 1S} l ."" Mats 
n spesign Eng. 52 1960) 

polymers of “methyl methacrylate and 
amnne for m¢ siding and extrusion,” by T. E 
Davies, Brit. Plastics 33, 195 (May 1960) 

40. "A new acrylic thermoplastic, by C. H 
Schramm and J. Briskin, Modern Plastics 37 
2 Feb. 1960 

Progress in_styrene-acrylonitrile copoly- 
by A. L. Bird, Modern Plastics 38, 93 
1960 
Flexural strength of ~~ty ‘metha- 
crylate at various deflection rates R. E 
Ely, Moder "lastics 37, 138 (Feb 1960" 

43 Effect f chemical crosslinking on film 
and fiber properties of some amorphous vinyl 
polymers by L. A. R. Hall, W Belanger 
W. Kirk Jr and Y. V. Sundstrom, J. Appi 

Sei. 2, 246 (Sept.-Oct. 1959) 
Thermal decomposition of polymetha 
by Grant and N. Grassi« 

125 (J 1960 

tics oO ve surface degradation of 
lymethyl methacrylate by R. F. Chaiken, 
M. K. Barsh, E. Mishuck 
Schultz, J. Chem, Phys 


46 Analysis of methyl methacrylate copoly- 
mers by gas chromatography,"’ ras 


berger, G. } Brauer, M. Try 
Forziati, Anal. Chem. 32, 454 TADr. 1960). 
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Epoxies 

Many new developments in for- 
mulation of epoxy resins were re- 
ported during the year (52-56). 
Epoxidized olefins and _ terpenes 
impart: 1) low order of toxicity, 
2) reduction of viscosity, 3) in- 
creased pot life, 4) lower exotherm, 
and 5) increased flexural strength 
to casting resins (57). Four new 
cycloaliphatic diepoxides yield res- 
ins that have improved light sta- 
bility, lower viscosity, higher heat 
resistance, and greater chemical re- 
activity with readily available, low- 
cost, acid anhydride hardeners 
(58). Various methods were de- 
scribed for determining the reaction 
mechanisms (59) and curing rates 
(60-63) of epoxide materials. A 
noteworthy contribution was made 
to our understanding of factors in- 
volved in the stability of epoxy 
plasticizers, leading to better per- 
formance in vinyl compounds (64). 

A series of articles on markets 
for epoxy resins concluded with 
a prediction that the 100-million-lb. 
consumption figure will be reached 
in 1963, with one-half of this out- 





47 “Analysis of, omg ey a , chro- 
matography,’’ by J. E. Guille ooten, 
and R. L . 6, J. Appl. ye 4 Get. 3, 61 
(Jan.-Feb 5 

48. “Identification of acrylate and metha- 
crylate polymers by gas aay oom ay, ~ by 
E. A. Radell and H. C. Strutz, Anal. Chem. 31, 
1890 (Nov. 1959) 

49. ‘‘Reflectance spectrophotometric determi- 
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fibers,”’ by Gibson, Jr., D. A. Hoes, 
J Chesnutt, and H. Heidner, Anal. 
Chem. 32, 639 (May 1960 

50. “Spectrophot« metric determination f 
hydroguinone in the presence of its mono- 
methyl ether,” by Lacoste, Covington and Fri- 
sons, Anal. Chem. 32, 990 (July 1960) 

51 New color reaction for methacrylate 
monomer and polymer identification, by E. B 
Mano, Anal. Chem. 32, 291 (Feb. 1960). 

52 Hardeners for wy yo Ry by Tlardo 
and Schoepfie, SPE J 53 (Aug. 1960) 

53. *‘Polyamide- sens 3 eae resins,"’ by P 
Noy, Product Eng. 31, 79 (July 18, 1960) 

54. “Polyesters from epoxides and anhy- 
drides,”"” by R. F. Fischer, J; Poly. Sci. 4, 
155 (May 1960) 

‘Epoxy resins,”’ Ind. Eng. 
26 ae 1960). 

56. ‘New curing agents for epoxy resins,"’ 
by H. Lee and K. Neville, SPE J. 16, 315 (Mar. 
196 

57. “Olefin and terpene epoxides,”’ by R. J. 
Gall, J. J. Rizzo, and H. M. Castrantas, Mod- 
ern Plastics 37. 137 (Mar. 1960). 

58. ‘‘New epoxides for plastics and coatings,"’ 
by G. A. Trigaux, MPl 38, 147 (Sept. 1960 

59. ‘‘Mechanism of epoxide reactions,”’ by 

Parker and N. S. Isaaca, Chem. Rev. 59, 
737 (Aug. 1959) 

60. “‘A study of the polymerization of epox- 
ide polymers by electrical resistivity tech- 
nigues,’" by R. W. Warfield and M. C. Petree, 
Polymer 1, 178 (June 1960). 

61. ‘‘Measurements of exotherm characteris- 
tics and their application in epoxide resin 
casting systems,’’ by G. R. Edwards, Brit 
Plastics 33, 203 (May 1 

67 Refractive index method for determining 
cure rates of epoxy resins,’" by H. Dannenberg, 
SPE J. 15, 875 (Oct. 1959). 

63. ‘Electrical properties ¥ epoxy resins 
during polymerization, Delmonte, J 
Appl. Poly. Sci 108 (July-A Aug. 1959). 

64. “Significance of oxirane and iodine values 
in epoxy plasticizers," by J. Fath, Modern 
Plastics 37, 135 (Apr. 1960) 

65. “Six steps to increased epoxy uses,”’ by 
J. Rothschild and J. J. Maher, Modern Plas- 
tics 37, 104 (May 1960) 

6 Epoxide resins for tooling vacuum form- 

nolds by H. Werrell, Plastics 25, 271 
1960 
Systems for casting,’’ by M. Hilrich and 
,. Wallis, MPI 37, 102 (Mar. 1960 
“Epoxy parts cast by centrifugal force,’ 
Buenger, Product Eng. 31, 45 (May 


Chem. 52, 


“Compatibility of magnet wire insulations 
and epoxy encapsulating resins,"’ by H. Lee, 
ASTM Bull. No. 247, 69 (July 1960) 

70. “Epoxy resin systems in high- reltabllity 
transformers,"’ by T. A. Dixon, Elec. Mfg. 66, 
132 (July 1960). 


put going into protective coatings 
(65). Other products or applica- 
tions in which epoxies are used in- 
clude tooling (66), potting and en- 
capsulation (67-72), laminating 
(73, 74), adhesives (75), automo- 
bile body solder (76), flooring 
(77), road surfacing (78, 79), boat 
building (80), piping, process 
equipment (81), television tubes, 
optics, safety glass, and construc- 
tion materials (82, 83). Production 
volume of epoxies reached approx- 
imately 56 million Ib. in 1959. 

Relationships between molecular 
structure and physical properties of 
epoxy compounds were explored by 
various investigators (84-88). Com- 
mercial production methods and 
equipment for mixing, metering, 
dispensing, and molding epoxy res- 
ins were described (89). 


Fluorocarbons 


The search for polymers of 
greater chemical and heat resist- 
ance was highlighted with reports 
on polyvinyl fluoride (90, 91), 
polyvinylidene fluoride (92), fluor- 
inated polyamides (93), perfluoro- 
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78. “Safe roads that last,” by R. N. Wil- 
liams, Modern Plastics 37, 102 (Feb. 1960). 

79. oy resins in repair of concrete pave- 
ments," H. Goldberger, Canadian 
Plastics 1900, 40 (Aug 

80. “Epoxies get sea st * by A. G. Butler, 
Modern Plastics 37, 105 (Mar. 1960). 

81. ‘“‘Applications of epoxy-based coatings in 
corrosive environments,”’ 4 H. Brull, Corre- 


epoxy adhesives concrete, 
Apton, Adhesives Age 3, 24 (Apr. 1960). 

“A low-cost construction material: sur- 
factant-treated sand bonded with soeny resin,’ 
by A. S. Michaels, Ind. Eng. Chem. 52, 785 
(Sept. 1960) 

“Correlation between structure and ther- 
mal stability of epoxy resins,” by G. F. L. 
Ehlers. Polymer 1, 304 (Sept. 1960) . 

85. “Effect of molecular etrectare on me- 
chanical properties of coney resins,”’ by 
Erich and M. J. Bodnar, J. Appl. Poly. Set. % 
296 (May- June 1960). 

86. “Structure versus elevated temperature 
performance of epoxy resins,”’ by J. Wynstra, 
A. G. Farnham. H. Reinking, and J. S. 
Fry, Modern Plastics 37, 131 a 1960). 

87. “Effect of structure of xidized esters 
on the physical properties ot Ptneir sms 
anhydride cured resins,” L. Gel > 
Ault, W. E. Palm, L. P. eames, and W s 
Port, J. Chem. Eng. Data 5, 226 (Apr. 1960) . 

88. ‘‘Dynamic mechanical properties of 
epoxy resins,” by D. H. Kaeble, SPE J. 15, 
1071 (Dec. 1959). 

89. “‘Methods and ogutpasent for mixing, 
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J. T. Hull, Insulatto on 6, 19 (July 1960). 
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How to save money on your next press: 


apply your specs to a basic R. D. Wood design 


The result will be exactly what you want—just as surely as if 

you had it designed from scratch. And its cost will be much 

lower. Working with numerous basic models, R. D. Wood engineers 
can save considerable design time and expense, and still incorporate 
your specifications in the finished machine. You’re sure of its 
quality, too. For every Wood Press is built by experts using selected 
materials. This brings additional saving from smooth, dependable 
performance; fast, economical production; trouble-free operation. 


Before you begin planning your next hydraulic press, consult Wood. 
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alkyldiamidines (94), 
mers of 


and copoly- 
vinylidene fluoride with 
hexafluoropropylene (95, 96) and 
of tetrafluoroethylene with trifluor- 
onitrosomethane (97) and hexa- 
fluoroethylene (98). Improved 
techniques for extrusion of fluoro- 
carbon resins (99, 100) and for 
their application as coatings (101) 
were described. New data were 
published concerning their perme- 
ability (102), phase transitions 
(103), wettability (98, 104), and 
torsion modulus (105). Steel pipe 
lined with TFE-resin is competing 
favorably with glass-lined steel and 
Monel pipe (106). Polychlorotri- 
fluoroethylene was reported to be 
the only plastic that will transmit in 
the infra-red when properly formed 
and heat treated (107) 


Olefins 


The polyolefins now account for 


more than 20% of all plastics pro- 


duction, and their impact is also 
evident in the voluminous litera- 
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1960 
ing ssiinked polyethylene 
ubber World 142 91 (June 


ture that is currently appearing re- 
garding their preparation, process- 
ing, properties, and applications 
(108, 109). Polypropylene, the 
new member of this family, is now 
being produced at an _ estimated 
annual rate of 50 million lb. and 
is expected to expand this rate ten- 
fold by 1964. The major markets 
are expected to be in film, fila- 
ments, and injection molded prod- 
ucts (110-115). 

Giant thermoformed parts up to 
12 ft. long and 4 ft. wide are open- 
ing un new markets for high-den- 
sity polyethylene in small boats, 
construction equipment (mixing 
pans, chutes, and the like), and 
missile, aircraft, and 
applications (116). 


automotive 
Significant de- 
velopments were reported in com- 
pounding crosslinked polyethylene 
(117, 118), coloring (119), weld- 
ing (120), coating paper (121, 
122), blowing film (123), thermo- 
forming (124), 
(125-130), and 


injection molding 


extrusion (131- 


118 Fillers in crosslinked polyethylenes,"’ 
by W. F. Abbey, B. C. Carlson, anc 
Zimmerman, Rubber Age 86, 837 (Feb 

119 Coloring linear polvethylene 
Campbell. R. J. Martinovitch, and T. V 
SPE J. 16, (Sept. 1960 

120. ‘‘Welding and fabricating of high-den- 

y polythene,”’ by O. P. Phillips, Plastics 25, 

Feb. 1960 

121 New process applied polyethylene solu- 
tion to paper by W. Mullen, Paper Trade J 
144. 35 (Aug. 8, 1960 

122 Low molecular weight polyethylenes in 
yaperboard coatings,” by F Rosenbaum, SPE 
J 16, 90 (Jan. 1960 

23 High-clarity blown polyethylene film,’ 

J. Pilaro and R. Kremer, Modern Plastics 

115 (June 1960 

124. “Designing thermoformin molds for 
linear polyethyle-e,”” by R. Dovie and D. E 
Allison, SPE J. 16, 263 (Mar. 1960 

125 Molding for maximum a t strengt! 
by J. N. Seott. D. M. Jones, and P. J. Boeke 
Modern Plastics 38, 131 (Sept. 1960 

126 Design tips for polyolefin parts by 

N ott. J. V. Smith, and D. L. Alexander 

i Plastics 37, 130 (June 19°0 
m<¢ riding with high-density poly 
Price and W. A. Hunter 
1960 
techniques for high-den- 
’ L. Weir, Plastics 


injection mold filling of 
y R. B. Staub, SPE J. 16, 429 


ction m iiding of high-density poly- 
riers and D. Burgess, Brit 
(Mar 154 (Apr. 1960 
biaxially oriented by 
MP! 38 5 
lymeric melts,’ A Metzner 
Carley i11.K Park Modern Plastics 
133 (July 196 
Thermal and gheer degradation in 
polyethylene extrusion H. Schott and 
Kaghan, Modern Plastics 37, 116 (Mar 


A feed-screw design for extruding rigid 
polyethylene by W Mundy and A I 

W Iters. Plastics Tech. 6, 39 (July 1960 
35 Extrusion of high-density polyethylene 
ofiles by D. J. Schmidt, SPE J 


Oxidation in extrusion os i 
Phelps and R. F. Kowal, Plastics Tech. 6, 31 
Mar. 1960 
137. “Creep characteristics compression 
molded polyethylene R. Gohn and 
J. D. Cummings, ASTM Bun “No 247, 64 (July 
1960 

Swelling and fracture yf polythene 

by D. L. T. Beym anc S. Glyde 


>} 
A study f time dependence of poly- 
ethylene flow in capillary viscometry by 
Schreiber, J. Appl. Poly. Sci. 4, 38 (July 


strength in heat processing by 
V {4. Karel, and B. E. Proctor 
Modern Packaging 33, 135 (Dec. 1959 

141 Measurement of the brittleness temper- 
ature of polyethylene by A. M. Birks and 
A. Rudin ASTM Bull. No. 246, 49 (May 1960 
142 Do-it-yourself polarized light tester,’ 
by D. W. Pugh, W. F. McDonald, and W. V 

Funk, Modern Plastics 37, 114 (Feb. 1960) 
143. ‘‘Transitions in ethylene polymers by 
L. E. Nielsen, J. Poly Sci. 42, 357 (Feb. 1960 


144 Pressure-induced crystallizatic yn in 


136) of polyethylene. Test meth- 
ods and data were presented con- 
cerning creep characteristics (137), 
flow properties (138, 139), film 
bursting strength (140), brittleness 
temperature (141), internal stresses 
(142), phase changes (143-146), 
corona resistance (147, 148), wet- 
tability (149), diffusivities of vari- 
ous gases (150-155), thermal sta- 
bility (156), effects of thermal 
history on mechanical properties of 
polyethylene specimens (157, 158), 
oxidation mechanisms (159-161), 
and characterization by differential 
thermal analysis (162). Stabiliza- 
tion of polyethylene against oxida- 
tion (163, 164) and ultraviolet 
light (165) was investigated. 
Copolymers of ethylene with 
propylene, butene-1, and acrylic 


esters are becoming commercially 
important because they offer ready 
solutions to such major problems as 
environmental and thermal stress 
cracking, and low-temperature brit- 
tleness, as well as processing diffi- 


polyethylene,’ 
42. 511 (Feb. 18 

145 “Recrystallization of polyethylene dur- 
ing annealing,”’ by W Statton and H 
Geil, J. Appl. Poly. Sci. 3, 357 
1960) 

146. “Fusion of polymer networks formed 
from linear polyethylene Effect of intermole- 
cular order,’ L Mandelkern, J 
Roberts. J. C. Halpin, and F. P. Price, J. Am 
Chem. Soc. 82, 46 (Jan. 5, 1960) 

147. “Action of oxygen corona and of ozone 

polyethylene,"”” by G. D. Cooper and M 
Journal of Polymer Science 44, 397 


by S. Matsuoka, J. Poly. Sci 


(May-June 


“Effects of corona discharge upon poly- 
ethylene by F. Grossman an . 
Beasly, J. Appl. Poly Sci. 2, 163 (Sept.-Oct 
1959 

149. ‘Spreading of liquids on polyethylene 
film. The effect of preprinting treatments,”’ by 
A. G. Allan, J. Poly. Sci. 38, 297 (Aug 
1959 

150. ‘‘Resistance of plastics to ethylene 
yxide,”"’ by M. Dick and C. E. Feazel, Modern 
Plastics 38. 148 (Nov. 1960) 

151. “‘Solubilities and diffusivities of nitro- 
gen in polyethylene,”’ by J. Lundberg, M. Wilk, 
and M. Huyett, J. Appl. Phys. 31, 1131 (June 
1960 


152. ‘‘Sorption, diffusion, and permeation of 
organic vapors in polyethylene,”’ by E 
Rogers, V. Stannett, and M. Szwarc, J. Poly- 
mer Sci. 45, 61 (July 1960) 

153. “Effect of polymer density on the diffu- 
sion of ethane in polyethylene,”” b 
Brandt, Journal of Polymer Science 41, 403 
(Dec. 1959) 

1544. “Sorption and flow of gases in_poly- 
ethylene,"’ by A. S. Michaels and R. B. Parker 
Jr. J. of Polymer Science 41, 52 (Dec. 1959) 

155. “Sorption of organic vapors by poly- 
ethylene,”’ by C. E. Rogers, V. Stannett, and 
M. Szwarc, J. Phys. Chem. 63, 1406 (Sept. 

959) 


156. ‘‘Pyrolysis of polyolefins,”’ , 
Wall and S. Straus, J. Poly. Sci. 44, 313 (June 
1960 


“Effects of thermal history on some 
prope rties of polyethylene,’’ by J. B. Howard 
and W. M. Martin, SPE Journal 16, 407 
(Apr. 1960) 

158. “Control of thermal history of poly- 
ethylene test specimens,’’ by A. a n, = ane 
A Rudin, ASTM Bull. No 63 

159. ‘‘Metal-catalyzed oxidation. of po ethyl 
ere by H Alter, Ind. Eng. 

(Feb. 196 
160 Mec hanism of polyethylene oxidation,’ 

B. Baum, J. Appl. Poly. Sci. 2, 281 (Nov. - 
Dec 1959) 

161. ‘Effect of temperature on the oxidation 
of polyolefins,’ by W L Hawkins, 
Matrevek, and F. H. Winslow, J. Poly. Sci. 41, 
1 (Dec 59) 

162. “Characterization of polyolefins by dif- 
ferential thermal analysis,’’ by B. Ke, J. Poly 
Sci. 42, 15 (Jan. 1960) 

163 Loss of antioxidants from polyethylene 
by evaporation and aqueous extraction,’ y 
W. L. Hawkins, M. A. Worthington, and W 
Matrevek. J. Appl. Poly. Sci . 277 (May- 
June 1960) 

164. ‘‘A general method for - estimation of 
antioxidants in _ polythene,’ K. Metcalfe 
and R. F. Tomlinson, Plastics” 25, 319 (Aug 
1960 


165. “Stabilization of. linear polyethylene 
A 


against ultraviolet light,”’ by G . Clark and 
S Havens, Plastics tech” 5, 41 (Dec. 1959) 


MODERN PLASTICS 








WHAT'S NEWS IN CHEMICALS 


NEW FROM ENJAY 


HEXYL 
LCOHO 


@ A raw material for the chemical industry 








SPECIFICATIONS FOR HEXYL ALCOHOL 





Color (Pt —Co) 


Distillation: °C. 
Initial 
Dry Point 
Appearance 





Water (Wt. Per Cent) 
Carbonyl Number (Mg KOH/g) 


Purity, as Hexyl Alcohol (Wt. Per Cent) 
Specific Gravity (20/20° C.) 


Acidity as Acetic Acid (Wt. Per Cent) 


98.0 
0.819 
0.821 

.0O1 
10 
0.10 
0.2 


min. 

min. 

max. 
max. 
max. 
max. 
max. 


min. 149 

max. 158 

Clear and free of 
suspended matter 








Hexyl Alcohol is another 
product resulting from the vast 
research and development program 
being conducted by Enjay to serve 
the chemical industry. Of special 
interest to viny! plastic compound- 
ers are the phthalate esters of 
Hexyl Alcohol which exhibit high 
efficiency and good solvating prop- 
erties, making them ideal as calen- 


dering aids. Hexyl Alcohol has 
many other promising applications 
as a raw material for flotation 
agents, lubricant additives, de- 
greasing fluids, brake fluids and 
agricultural chemicals. Enjay also 
markets decyl, tridecy] and isoocty] 
alcohols as chemical raw materials. 
Whenever you specify Enjay, quick, 
dependable deliveries are provided 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


JANUARY 1961 


from conveniently located dis- 
tribution points. For more in- 
formation, write to 15 West 
51st Street, New York 19, N.Y. 


PETROCHEMICALS 





culties, without any significant in- 
crease in cost over polyethylene 


(166-170). 


Polyamides 

The relatively costly nylon plas- 
tics are competing to the extent of 
about 40 million lb. per year be- 
cause of their toughness, dimen- 
sional stability, abrasion resistance, 
and low coefficient of friction. 
Molybdenum disulfide in nylon-6/6 
imparts lubricating qualities and 
promotes greater and more uni- 
form crystallinity in injection 
molded parts, resulting in improved 
performance and economies in pro- 
duction of wear parts, such as 
gears, cams, bearings, washers, and 
switch components (171). Poly- 
amides made from a variety of 
acids and amines were investigated 
(172-175). Problems in injection 
molding (176, 177), extrusion 
(178), and machining (179) of 
nylons were discussed. New data 
were reported on dynamic me- 
chanical properties (180, 181), 
viscoelastic behavior (182), dielec- 
tric properties (183), 
structure (184), water sorption 
(185, 186), and thermal stability 
(187) of polyamides. 
resistance, 


crystalline 


The impact 
impermeability to oils 
and solvents, and heat-sealability 
of nylon film are advantageous 
properties for packaging (188) 


166 New frontier for booming polyethylene 
ope lymers MP! 37, 85 (May 1960) 
7 Polyethylene copolymers,"" by D. A 
Jones Plastics Tech. 6, 39 (Apr. 1960 
5) Elastomer properties of ethylene- 
by G. Natta and G 
» 87, 459 (June 1960) 
ene-butene copolymers,”’ by J. E 
M. McGlamery, and P. J. Bocke 
33. 58 (Feb. 1, 1960 
170 Quantitative analysis of ethylene 
propylene polymers by the mass spectr of 
their pyrolyzates,’’ by E. Bua and P Manaresi 
nal. Chem. 31, 2022 (Dec. 1959 
171 M tybdenum eee in nylon for wear 
resistance by T. E. Powe Modern Plastics 
148 June 1960 
7 Stabilization of mixed polyamides by 
Epstein and Cc W. Hamilton, Modern 
37, 142 (July 1960 
Isom rpho us replacement in copolya 
systems: adipic and terephthalic acids 
fu and R. D Evans J. Poly. Sci 
1960 
Some polyamides from dicarboxylic 
mtainin aromath ether groups by 
Whittaker, J. Appl. Chem 


operties of nylon 11 by J. G. Haw 
"lastics 25, 209 (Aug. 1960 
} Injection molding of nylon 11 by 
Hawkins, Plastics 25 7 (July 1960 
M structure of ¢ fracture 
of changes in properti 
polymers by 
1 WwW 


3 Jan.-Feb. 1960 
Applications of large nylon 6 extrusion 
by J. H. Myers and C. J. Paquette 
16, 33 (Jan 1960 
Nylon parts machine or mol 
; 7 Plas. 1960, 44 
of the dynamic 
some polyamides 
M. Crissman, and J. A 
44, 23 (May 1960 
Dyn amic mechanical properties of ny- 
ie, An hi, J. Appl. Poly. Sci. 2, 
behavior of nylon 6/¢ 
room temperature by 
B. A. I A. Joanes, and R. T. B. Pye 
J. Coli 193 (June 1960 
183 Dielectric * properties linear po 
amides by D. W. McCall and E. W Ander 
son, J. Chem. Phys. , 237 (Jan. 1960 
184 Crystalline and morphological struc 
tures of polyamides, by A Miller and 
R. Pfluger, Plastics 24, 350 (Sept. 1959 
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Polyesters 

This group of resins is growing 
rapidly in commercial importance, 
expanding more than 50% in 1959; 
approximately 70% of the 180 mil- 
lion Ib. produced went into rein- 
forced plastics (189). Reports ap- 
peared on the use of tung oil and 
its derivatives (190) and _ iso- 
phthalic anhydride (191) in poly- 
ester synthesis, on curing agents for 
polyester resins (192, 193), and 
on the analysis of polyesters (194- 
196). Properties related to uses of 
polyesters in corrosion-resistant 
equipment (197), encapsulated 
electronic units (198, 199), and 
packaging film (200-202) were 
discussed. Development of a proc- 
ess for bonding decorative poly- 
ester film 0.3 mil thick to contin- 
uous coils of strip metal makes 
available a plastic-metal laminate 
that is expected to find major out- 
lets in television cabinets, home 
appliances, furniture, and automo- 
tive trim (203). High point of the 
year for PE terephthalate was the 
launching of 150 Ib. of it into orbit 
in the Echo I balloon (4). 


Styrene polymers 
and copolymers 


Close to 1 billion Ib. was pro- 
duced in 1960. Approximately two- 
thirds of this production is poly- 
styrene and one-third comprises its 


185 Sorption of water by nylons,” by 
H. W. Starkweather Jr., J. Appl. Poly. Sci. 2, 

(Sept.-Oct 1959 
186 A field method for determining mois- 
ture in nylon powder Steam- wemuagetiie 
method by N J. Symons and 
McKannan, Anal. Chem. 31, 1990 (Dec 950) 
187. ‘Influence of impurities on the pyrol- 
vsis of polyamides,”’ by S. Straus and L. A 
Wall, J. Res. NBS 63A, 269 (Nov.-Dec. 1959 
188 Properties of nylon films."’ by Hughes 
— Simpson, Plas. Tech. 5, 41 

89 Unsaturated polyesters,”’ 

or Chem. Eng. News 37, 


Tung oil and its derivatives in poly- 
esters by F. B and Amidon, 
Modern Plastics 38, (Oct. 1960) 

191. ‘‘Isophthalic polyester resins,”” by R. E 
Park, SPE J. 16, 641 (June 1960) 

192. ‘‘A new accelerator for polyester resins,”’ 
by L. H. Allan, Plastics 25, 250 (June 1960) 

193. “‘An easy way to control cure of poly- 
ester resins by J. H. Smith and R. B. Ben- 
nett, SPE J. 15, 867 (Oct. 1959 

194. ‘‘Polarographic determination of styrene 
monomer in polyester resins.’"’ by Ayres and 
Lal ge Anal. Chem. 32, 358 (Mar. 1960 

95 folumetric determination of isophthalic 
and ner dicarboxylic acids in modified alkyd 
resins by G. G. Esposito and M Swann 
Anal. Chem 32, 49 (Jan. 1960) 

5. “Analysis of polyester resins by infra- 
red spectroscopy,"’ by J. Grisenthwaite 
Brit. Plastics 32, 428 (Sept. 1959) 

197 Wide variation shown in corrosion re- 
sistance of polyester resins,’’ Paper Trade J 
144, 35 (June 27 5 

198 How to encapsulate with alkyds,"’ by 

J. Moylan and J ong, Modern Plastics 

. 124 (Mar. 1960) 

199 Permattivtty characteristics of alkyds in 
relation to their use in TV tuners,"’ by 
Ashton and D. M. Walker, Brit lastics 33, 
110 (Mar. 1960 

200 Heat-shrinkable and polymer-coated 
polyester film,"’ by P. Stephan, SPE J. 16, 545 
May 1960 < 

201. “Resistance to thermal embrittlement 
and hydrolysis improved with tsocyanate treat- 
ment for Mylar polyester film,"’ by M. M. Lee 
and R. D. Hodges, Insulation 5, 18 (Oct. 1959) 

202 Kinetics of hydrolysis of PE tereph- 
thalate films,"’ by R. C. Golike and S. W. Las- 
oski Jr.. J. Phys. Chem. 64, 895 (July 1960) 

203 Polyester-steel coil laminate,’’ Modern 
Plastics 37, 109 (June 1960) 


copolymers. Foam is the most rap- 
idly growing field for polystyrene, 
with 100 custom molders entering 
the business in the past five years 
to produce end products for pack- 
aging, displays, flotation, appli- 
ances, insulation, toys, building 
construction, and furniture (204- 
206). New techniques for manu- 
facturing foamed polystyrene prod- 
ucts have been developed (207- 
210). Reports were published on a 
new plant process for production 
of styrene and PS (211), glass- 
filled polystyrene molding com- 
pound (212), forming boxes from 
biaxially stretched film and sheet 
(213, 214), ultrasonic degradation 
of PS (215), and its photoelastic 
(216), rheological (217), and 
physical (218) properties. 

An all-hydrocarbon thermoset- 
ting resin comprising a copolymer 
of butadiene and styrene with vinyl 
groups attached to the main chain 
is in semi-commercial production; 
it is expected to be particularly 
suited for electrical applications be- 
cause of its very low water absorp- 
tion and the stability of its excellent 
electrical characteristics over a 
wide range of temperature and cur- 
rent frequency (219). Develop- 
ments were also reported in co- 
polymers of styrene with divinyl- 
benzene (220), acrylonitrile (41), 
and methyl methacrylate (38, 39), 





204. ‘‘Boom ahead Sox styrene foam,’ 
Plastics 37, 87 (June 1960). 

205. ‘“‘Burgeoning bead board business,’’ Mod- 
ern Plastics 37. 97 (July 1960) 

206. ‘“‘Determination of the occluded | calcium 
hydroxyapatite in polystyrene beads,’’ by G 
Mino and C. M. Judson, J. Appl. Poly. Sci. 2, 
203 (Sept -Oct 9). 

207. ““Three new ng for processing 
expandable styrene foam,"’ Modern Plastics 38, 
113 (Sept 

208 “Resilient foamed polystyrene,”’ by T. J 
canon Modern Packaging 33, 119 (Aug 
1 


* Modern 


209 a qeneretige density polystyrene foam 
extrusion.’’ by H. Collins, SPE J. 16, 705 
(July 1960) 

210. ‘‘Foam molding techniques and molded 
styrene containers,"’ by N. A. T. Clark, Cana- 
dian Plastics 1960, 52 (Apr.). 

211. “Styrene: Crude — to polymers.” by 
®. V._ Anderson, R. Bro and E. Belton 
Ind Eng. Chem. 52, 550 duly 1960). 


212. “Use of reground glass-filled polysty- 
rene,’ by G. R. Rugger, SPE J. 15, 1053 (Dec 
1959) 


213 ae — an so oe R_ _- oriented film 
and sheet,”’ by J. L. Murphy, Plastics Tech 
5 42 (Oct. 1959). 

214. “Unveiling the newest plastic package,’ 
Chem. Week 85, 195 (Nov. 21, 1959) 


215. “Ultrasonic a of, polystyrene 
by G. Gooberman an Lamb, J. Poly. Sci 
42, 25 (Jam. 1960) 


216. “‘Photoelastic properties of polystyrene 
in the glassy state,"’ by J. F. Rudd and R. D 
Andrews, J. Appl. Phys. 31, 818 (May 1960). 

217. “Effect of the molecular weight distri- 
bution on the ee el ae of polystv- 
rene,”’ by Poly. Sci. 44, 459 
(June 1 

218. “Effect of molecular weight distribution 
on the physical properties of polystyrene,’’ by 
H. W. McCormick, F. M rower, and L. Kin 
J. Poly. Sci. 39, 87 (Sept. 1959). 

219. ‘‘An all-hydrocarbon thermosetting resin 
for electrical insulation,” by H. Clark and 
my Adams, Modern Plastics 37, 132 (Aug 


““Interpenetrating polymer 
styrene-divinyl-benzene copolym 
and three interpenetrating networks, and their 
sulphonates,”’ by J. R. Millar, J. Chem. Soc. 
(London) 1960, 1311 (Mar.). 
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Where should you look FIRST for experience with POLYPROPYLENE? 


To Montecatini, of course! Montecatini developed the first isotactic polypropylene and applied this re- 
markable thermoplastic to new products for more than three years—longer than anyone in the field. Many new 
applications have been designed and developed specifically to take advantage Of MOPLEN’s unusual character- 
istics. MB Now mop_en is being produced in the United States by Montecatini’s subsidiary, Novamont. [J Before 
you decide on any material for any new design, why not take advantage of this experience? Technical service 


is available. We'll be glad to send literature on molding and applications. Write to Novamont’s and 


Montecatini’s representative in the United States: Chemore Corporation, 2 Broadway, New York 4, N. Y., BO 9-5080. 


“*MOPLEN a product of NOVAM ONT 


POLYPROPYULEN E 


*Montecatini trademark 








acrylonitrile-butadiene-styrene plas- 
(221, 222), and rubber-modi- 


fied polystyrene (223). 


tics 


Urethanes 


released for 
Tariff Com- 
mission for this group of plastics, 
revealed that approximately 5 mil- 
lion Ib. of isocyanate resins and 2 
million Ib. of 


Production figures, 
the first time by the 


polyurethane elas- 
tomers were made in 1959. Devel- 
opments in rigid and flexible ure- 
thane foams were the focal point 
of major attention (224-231), but 
advances were also reported in 
elastomeric compounds (232-238), 
coatings (239), laminates (240), 
fibers (241), propellant binders 
(242), and heels and finishes for 
shoes (243). Formulation variables 
and composition-property relation- 
ships were explored (244-247). 


Vinyl polymers, copolymers 
This branch of the industry is 
looking to the construction field for 
markets to reach its next goal—2 
billion Ib. annual consumption. Ap- 
plications now in existence or 
under development include window 
sash, slide. and frames; pipe and 
conduit; stair railing caps; base- 


boards; weather-stripping; 


water- 
barriers; 
shutters; and vinyl-metal laminated 


or coated construction parts (248). 


stovs,; moisture vapor 


221 ABS plastics are low cost, tough, re- 
sistant, moldable by W. Riley, Mats. in 
Design Eng. 52, 108 (July 1960) 

222 ABS shells save $14 per firing,’ Mod- 
ern Plastics 37, 90 (Feb. 

223. ‘‘Short-time stress relaxation and nag 1 
ness of rubber-modified petystyre ne,"’ 

Schmitt and H Keessuta Appl poly? sa 
3. 132 (Mar.-Apr 

224 Molding exible urethane foams, by 
Gemeinhardt, Szabot, Morecroft, and Saunders 
SPF J. 16, 1117 (Oct. 1960 
Developments in high temp. urethane 
ams.’ Mats. in Design Eng. 52, 11 (Jul. 1960) 
226 Urethane polyether prepolymers and 
foams by Scholten. Schuhmann, and Ten- 
Hoor, J. Chem. Eng. Data 5, 395 (J 

227 statistical study of the 

ion variables m the properties 
polvether-based rigid polyurethane 
by Wilson, Truax. and Dunn, J. Poly 
443 (May-June 1960 

Developments in rigid urethane foams,”’ 

R. LeBras, SPE J 16 — Apr. 1960) 

229 One-shot urethane foa y Erner 
Farkas. and Hill, MPI 37. 107 Feb. 1960 

230 Tertiary amine catalysts. How they af 
ect foam roperties by Geaitter Gruber, and 
Josep} SPE J. 15, 95 (No 1959 
231 Measuring resilience of flexible ure 
thane foams by Jones, Hersch, Stier. and 
Dombrow, Plas. Tect 5. 55 (Sept. 1959 

232 ow durometer cast urethane elasto 
mers by Heiss. Rub. Age 88, 89 (Oct. 1960 

233 Environmental resistance of Estane 

by C. S. Schollenberger 
>. Park, and V. V. Vickroy 
142. 81 (Sept. 1960 
method for measuring the de- 
gree o rossiinking in elastomers by E. F 
Cluff. E. K. Gladding, and R. Pariser, J. Poly 
Sei. 45, 341 (Aug. 1960 

235 Chemical compounding of liquid ure 
thane elastomers by R. J. Athey, Ind. Eng 
Chem. 52. 611 (July 1960 

Development of cast urethane elasto- 
r ultimate properties by K. A. Pigott, 
Frye. K. R. Allen, S. Steingiser, W. C 
and J. H. Saunders, J. Chem. Eng. Data 
July 1960 

237 Mechanical and swelling properties of 
polyurethane elastomers by Smith ond Mag 
nusson. J. Poly. Sct. 42, 391 (Feb 

238 Making more flexible urethane aiste- 
mers with castor polyols by Patto, Ehriich, 
and Smith, Rub. Age 86, 639 ‘Jan. 1960 

239. ‘‘Polyurethane coatings, Ind. Eng. Chem 

Nov. 1959 
New polyurethane laminates show good 
strength by Bonani. Space 

ronautics 32, 87 (Aug. 1959 
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The Ford Motor Co. plant, 
which produces more than 6 mil- 
lion linear yards of PVC-coated 
upholstery fabric annually, has 
modern equipment for bulk han- 
dling of and plasticizers, 
compounding, calendering the paste 
into film, laminating with fabric, 
printing, and embossing, including 
electronic and Beta-ray equipment 
for accurate control of the critical 
calendering operation (249). 


resins 


Many new techniques for proc- 
essing PVC resins into finished 
products were described, including 
extrusion of film, sheeting, and 
shapes (250-252), slush molding 
of plastisols (253), extrusion coat- 
ing and calendering of plastisols 
on various substrates (254-257), 
fluidized bed coating of metals 
(258), spray finishing (259), and 
lamination to metals (260) and 
fabrics (261). New data and test 
methods were reported concerning 
the thermal and light stability of 
PVC compounds (262-269) and 
the properties of vinyl-coated fab- 
rics (270). 

Polyvinyl acetate (271) accounts 
for 140 million of the 260 million 
lb. of vinyl resin production ex- 
clusive of the vinyl chloride group. 
Major quantities of these other 
vinyl resins go into adhesives (60,- 
000,000 Ib.), protective coatings 
(25,000,000 Ib.), interlayer for 


241. ‘‘Urethane fiber—winner in the stretch?’’, 
Chem. Week 85, 73 (Nov 1959) 

242 ‘Formulations and quality control in 
polyurethane propellants,"’ by H. E. Marsh Jr 
Ind. Eng. Chem. 52, 768 (Sept. 1960) 

243. ‘‘Urethanes in the shoe industry,’’ by 
G. A. Baseden, SPE J. 16, 548 (May 1960) 

244 Linear polyurethanes from polyalkyiene 
ether glycols by W. J. Murbach and A. Adi 
coff, Ind. Eng. Chem. 52, 772 (Sept. 1960) 

245 Organotin compounds in isocyanate re- 
actions by F. Hostettler and E. F. Fox. Ind 
Ere. Chem. 52, 609 (July 1960 

246 Mechanism of the _ water-isocvanate 
reaction.’’ by Shkapenko, Gmitter. and Gruber 
Ind. Ene. Chem. 52, 605 (Jul. 1950) 

247 Relation of structure to properties in 
polyurethanes by Cluff Gladding, J 
Appl. Poly. Sci. 3. 290 (May-June 1960 

248 ho is today vinyls in con- 
struction MP! 38. 83 (Oct 83 4 1960 

249 Vv inyl fabrics a Modern 
Plastics 37 104 (June 1960) 

250 Vacuum hopper extrusion,’’ by N. T 
Fiathers R Johnson, V. R. Pallas. and 
M. Smith, MPI 37, 105 (Apr. 1960) 

251 Predicting extruder performance with 
plasticized PVC by F. C. Schutz, SPE J. 16, 

793 (Aug. 1960) 

252 Compounding and processing rigid vinyl 
sheets by R. C. Rumberger. SPE J. 16, 87 
(Jan. 1960 

253 Therma! liquid cure speeds plastisol 
molding Modern Plastics 38, 96 (Oct 1960 
254 How to extrude plastisols,"’ by 
Brower and H. Maddock, Modern Plastics 
38. 127 (Oct. 1960 

55 Bnestontens study of vinyl calendering 
compoun ids."’ by Wolstenholme and P. E 
Roggi, Modern Plastics 37, 131 (Mar. 1960) 

256 Structure and formation of plastisols.”’ 
by E. G. Curphey. Plastics 25, 28 (Jan. 1960) 

257 Gelation of plastisols: An automatic 
method for the determination of plastisol tem- 
perature-rheology characteristics 
J. Appl. Poly. Sci. 2, 312 (Nov.- 

258. ‘'Fluidized "2 coating with 

J. Borsh, MPI 37, 124 (July 1 

259 Spray ama vinyl finishes for metal 
products,’ Modern Plastics 37, 89 (Apr. 1960) 

260 Adhesive requirements tor vinyl-to- 
metal laminating by I. J. Davis, Adhesives 
Age 3, 40 (Mar 

261 Polyvinyl chloride adhesion to synthetic 
fabrics by C. F. Bilaich Jr. and A. J. Samp- 
son, SPE J. 16. 206 (Feb. 1960) 

262 Some aspects of the degradation and 
stabilization of polyvinyl chioride,"’ = D x 
Taylor, Plas. Inst. T. & J. 28, 170 (Au 

263 Mechanism of polyvinyl *nloride 
stabilization by barium, cadmium, and zinc 


safety glass, thickeners for various 
processing and coating operations, 
and specialty packaging films. Spe- 
cific reports dealt with polyvinyl 
alcohol (272, 273), formal (274), 
alkyl ether (275), as well as car- 
bazole (276). 


Other.polymers 


The successful application of 
rapid cold-forming techniques, such 
as are used in shaping metals, to 
the production of polycarbonate 
parts of complex designs opens up 
a wholly new technology for the 
processing of plastics (277). This 
new resin has already found uses: 
in electrical equipment, machine 
housings, cameras, household ap- 
pliances, and automotive parts 
(278-280). 

Photosensitive polymer compo- 
sitions that respond to both ultra- 
violet and visible wave lengths of 
light are in an early but promising 
stage of development (281, 282). 
Another area of pioneering re- 
search is that of organic semicon- 
ductors; the possibility exists that 
some polymers may find specialty 
applications in electronic equip- 
ment because of their ability to 
conduct small electrical currents 
rather than functioning in the 
usual capacity of polymers as in- 
sulators (283). 

Coordination 


polymers, some- 





. Frye and R. W. Horst, 
iuly 1960) 

“a Vgcatiitzstion of vinyl copolymer resins,’ 
by D. G. Knowles, Plastics Tech. 6, 35 (Apr. 


7 "4 
J i 


265. ‘Improved light stapittty for plasticined 
Pvc by P. R. Graham, Darby B 
i J. Chem Eng. Data 4. 372, Oct 
1959) 


266. “Color stability of vinyl compounte pig- 
mented with tron oxides.’" by A. K. Woernle, 
SPE_J. 16, 535 (May 1960). 
267. “Characterization of PVC resins by the 
conductivity of solvent extract,’’ by J. B. De- 
Coste and B. A. Stiratelli, Rubber Age 87, 279 
(May 1960) 
268. ‘‘New methods for determining Gaeser 
ations of elastomers,’ by J. T. Hill and F 
Leonard, Rubber Age 86, 97 (Oct 1959). 
269. ‘Accelerated aging of vinyl plastic com- 
pounds testing oven by 
243, 43 (Jan. 1960) 
coated fabrics," by 

b Feb. 1960) 
“Polyvinyl acetate copeipmers for adhe- 
by G. T. Butts, Adhesives Age 2, 20 

(Oct 959) 

7 “Soluble films brighten PVA sales pros- 

* Chem. Week 86, 89 (May 7, 1960) 
Polyvinyl alcohol capacity to rise,"’ 

Chem Eng. News 38, 32 ‘Feb. 8, 1960) 

74 ‘Diffusion-controlled mechanical prop- 
mt. of polyvinyl alcohol and polyvinyl for- 
mal.’’ by Yamamura and N Kuramoto, J 
Appl Poly Sci. 2. 71 (July-Aug 

75. “Vinyl alkyl ether pressure- sensitive ae 
hesives,"’ by N. B. Duffett and H 4 
field. Adhesives Age 3, 28 (Aug. 1 

276. ‘Preparation, molding, and dielectric 
properties of a H. 
Davidge 553 1Oct 
277. ** papyesenels resin—prop- 
erties applications," by G Gresnwans. 
Modern Plastics 38, 137 (Sept. 1 

278. “Recent experiences with polycarbo- 
nates,”" by H. W. Streib, Brit. Plastics 33. 406 
(Sept 1960) 

279. ‘‘Polycarbonates are starting to move.’ 
Modern Plastics 37, 102 (July 1960) 

280. ‘‘Polyesters of carbonic wea A H 
Schnell, Plastics Inst. Trans. & 8, 143 
(June 1960 

281. ‘‘Photopolymers start their move to 
market,"’ Chem. Week 86, 35 — bas 

282. ‘‘Photosensitive polymers,’ L. M. 

J. Appl. Poly. Sci. 2, 332 (Nov.- 


“Organic semiconductors are on _ the 


.’ by W. Brenner, Mats. in Design Eng. 
. 12 (Apr. 1960) 
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referred to as chelates, are 

rest because they may lead 

ymers of high thermal sta- 
bility and mechanical strength; 
metal ions are linked by organic 
compounds to form polymer chains 
(284). Developments in inorganic 
plastics were reviewed (285, 286) 
vith particular reference to phos- 
phonitrilic chloride polymers 
(287). New routes to flame-resist- 
int polymers were foreseen in tri- 
(288) and 


phosphonates, and 


chloropropene poly- 
phosphates, 
phosphonamides (289). Advances 
were reported in the technology 
(290-292), 
chlorinated pentaerythritol (293), 
phenolic (294-296), urea 
(297-300) 
chlorosulfonated polyethylene (301, 
302), silicones (19, 20, 303-307), 
(308- 
310), ion exchange resins (311), 
and cellulosics (27, 28, 312-315). 
Other polymers dealt with in the 
literature include butadiene poly- 


of polyformaldehyde 


resins 


and melamine resins 


rubber-resin compositions 


mers and copolymers (316, 317), 


chlorobutyl (318) and carboxy- 
lated (319), furfuryl 
alcohol impregnants (320), rosin 
esters (321, 322), phenylene sul- 
fides (323), thioglycols (324), 
vinylcycloalkanes (325), polyspiro- 
(326), and polyoxetanes 
Polymerization techniques 
328). 


elastomers 


acetals 
(326). 


were reviewed (327, 


Reinforced plastics 
Consumption of reinforced plas- 
tics by 1965 is predicted to be 525 
million lb., approximately double 
the 1959 figure (329). Noteworthy 
applications described in the 1960 
literature include a 140-ft.-diameter 
radome (330), shelters fabricated 
on-site for housing personnel and 
equipment (331), a 
filament-wound gun barrel having a 
steel liner 20 mil thick (332), a 
brine tank for water-softening sys- 


electronic 


tems costing 25% less than its steel 
counterpart (333), continuous re- 
inforced pipe made by a novel sys- 
tem of collapsing mandrels (334), 
flat springs (335), missile nose 


J. Haughwout, SPE J. 16 


Cyanoethylation makes electric 
“her Week 86, 103 
acet € 


l ical 
May 20, 1960 

succinamates by 
Touey, and J. R. Caldwell 
1482 (Dec. 1959 


polymer und 


cones (1, 2), rocket motor parts 
(336-338), porous laminates for 
prosthetic devices (339), and sand- 
wich structures fabricated by novel 
techniques (340-342). 
State-of-the-art reports reviewed 
developments in reinforced plastics 
molding involving filament winding 
(343), (344), 
pre-impregnating fibrous or porous 
webs (345), premixes (346, 347), 
wet slurry preforming (348), and 
reduction in die costs by use of 
reinforced plastics molds (349). 
Effects of resins (350-353), rein- 
forcements (354, 355), glass fiber 
treatments (356, 357), and mold- 
ing variables (358) on strength and 
performance of the finished prod- 
uct were explored. Various tech- 
niques for fabricating (359-361) 
and postforming (362) laminates 
were described. Reports on prop- 
erties of reinforced plastics (7) 
dealt in particular with heat resist- 
ance (363), electrical characteris- 
tics (364), long-term stress resist- 
ance (365, 366). 


contour weaving 


tensile-impact 


Special Technical Publication STP 
, 


wound reinforced plastics,”’ 
Lieb, E. H. Jaffe, S. A 
“ar Mats. in Design 


3-D_ preforms 
i R. Campman, 
(Mar. 21, 1960) 
Modern Plastics 37, 81 


premix molding?"’ by 
in Design Eng 51, 12 


yhorn, Modern Plastics 

1960 
slurry ess brings precision to 
ced plastics by J. E. Keown and R. W 
Product Engineering 31, 52 (Feb. 22, 
“Reinforced plastics molds bring 85% 
st reduction, Modern Plastics 38, 98 

1960 

New competitor for decorative lami- 
DAP Modern Plastics 37, 90 ( Aug 


a monomer in 
‘r laminates,”’ by 
5, 1123 (October 


lyester and epoxide 
s by L. H. Vaughn, 
Apr 1960 
reinforced plastics,’’ by 
in Design Eng. 51, 103 


structural behavior of 
Fischer, Modern Plastics 


> conditi of glass fabric 
reinfor« laminates,"’ by 
i G. Steve SPE J. 16, 39 


upling agents in glass-rein 
B. M. Vanderbilt and J. P 
Plastics 38, 135 (Decem- 


of surface treatment of glass 
nforced plas * by K. Ito, 
uly 1960 
olding variables on rein- 
by T. H. Beals, T. G 
Plastics Tech. 5, 45 (Oct 


ng-term stress resistance of resin- 
te different environments by 
Brit Plastics 33 199 (May 


wet strength of polyester 


Loetel and H. E. Fordyce, 
Oct. 1960). 
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Pennsalt 
Chemicals 


ESTABLISHED 1850 


Kynar resin . . . first of a series of Pennsalt 
high-performance plastics . . . is a crystalline, 
high molecular weight polymer of vinylidene 
fluoride (CHe*CF2). It is now available in 
commercial quantities . . . powder and pellets 
...In grades matched to desired fabrication 
methods and end-product characteristics. 
For product information, prices, technical 
assistance or samples, write Research Prod- 
ucts Development Dept., PENNSALT 
CHEMICALS CORPORATION, P.O. Box 4388, 
Philadelphia 18, Pa. 


*KYNAR is a trade-mark of Pennsali Chemicals Corp. 








strength (367), and nondestructive 
methods for detecting various kinds 
of flaws (368, 369). 


Foamed plastics 

Styrene (204-210) and urethane 
(224-231) cellular plastics received 
major attention in this rapidly 
growing sector of the plastics in- 
dustry (370, 371). Polystyrene 
foam slab stock for thermal in- 
sulation of refrigerating equipment, 
pipe lines and ducts, and housing 
units is currently being made at an 
annual rate of 250 million board 
feet, requiring about 18 million Ib. 
of resin, but there is still greater 
potential growth ahead (204, 205). 
Packaging (372, 373) and encap- 
sulation of electronic equipment 
for missiles (374, 375) represent 
other important markets for low- 
density plastics. Studies were made 
of moisture permeability (376), 
tear strength of elastic foams 
(377), and quantitative determina- 
tion of open cell and average cell 
volume of foamed products (378). 


Plasticizers, colorants, 
stabilizers, fillers 
Plasticizer production in 
expanded 25% 
mately 


1960 
to reach approxi- 
525 million Ib., of which 
about 300 million Ib. were phthal- 
ate esters (379), 


New plasticizers 
described 


included fire-retardant 
trichlorobutylphosphate (380) and 
derivatives of tetrahydrofurfuryl 
alcohol (381). Specific effects of 


367 Tensile-impact measurements on rein- 
forced plastics yw R Calderwood and 
A. J. Bush, Plastics Tech. 6, 47 (Sept. 1950 
z. ou Setection of flaws in laminates.’ 
bd d cCutcheor « 8 
», BE 1, Adhesives Age 3 
369. ‘‘Nondestructive quality- congres tests on 
finished reinforced-plastic parts A. D 
Coggeshall, Plastics Tech. 5, 51 (Dec 1959 

370. “Use of extenders in flexible urethane 
foams by T. H. Ferrigno, SPE J. 16. 638 
(June 1960 

371 “Plastic foams,"’ & @ 
Product Eng. 31, 113 iMidn Rept 1960 

372. ‘‘Investigation of cushioning mate rials 
by M. E. Gigliotti, Modern Packaging 33. 1 
(Sent. 1960 

373 “Selecting package cushioning by 

Stern, Modern Packaging 33, 138 (Dec 


Davall 


“Materials and techniques for resin- 
encapsulated missile circuits Elec. Mfg. 65 
70 (May 1960 

37 Electronic materials: plastics foams 

Aeronautics 32, 174 (Nov. 1959 

§ bility by rigid foams for low moisture 
perms a y Cc "E 
Bes Vice y M. Barringer, SPE J. 15 

wT “Failure af foamed elastic materials 
by A. N. Gent and A. G. Thoma, J. Appl 
Poly. Sci. 2, 354 (Nov.-Dec, 1959 

378 Determination of average cell volume 
in foamed products, by R. H. Harding 
Modern Plastics 37, 156 (June 1960) 

Plasticizer production and sales 
W. Spink, W. F 
, R. Weber, Modern Plastics : 


[P fire retardant plasticizer 
Johnston, Plastics 24, 459 


, eet) cizers from tetrahogrofertury) al 
by | rown and J Hill J. 
1960 

. E secondary plasticizers on 
processing of vinyls,"’ by P. D. Sharpe, Plas 

tics Tech 6, 46 (May): 36 (June 1960 
383. ‘Separation of plasticizers from poly 
enn chloride compositions, by M. W. Rob- 
ertson and R. M. Rowley, Brit. Plastics 33, 2¢ 
(Jan. 1960 
a4 Application of the oxygen flask com 
bustion method to the determination of chi 


152 


various plasticizers on properties of 
vinyl resin compositions (64, 382) 
and of sucrose acetate isobutyrate 
on cellulose plastics (312) were de- 
scribed. Procedures for analysis of 
plasticizers (383, 384) were re- 
ported. The amendment to the Fed- 
eral Food, Drug, and Cosmetic 
Act, effective March 6, 1960, had 
a major impact on selection of 
plasticizers (385) and colorants 
(386, 387, 119) to comply with 
the criteria for nontoxic ingredients 
for plastics to be used in various 
applications within the purview of 
that law. 

Many significant findings were 
published on stabilizers (3, 388) 
and specifically on the stabilization 
of vinyl (262-266, 389, 390), poly- 
amide (172), polyethylene (163- 
165), and hydrocarbon (391) sys- 
tems. The effects of fillers on the 
properties of adhesives (392), 
foams (370), epoxy casting .com- 
pounds (73), and crosslinked poly- 
ethylenes (118) were investigated. 


Processing 


Basic problems in the selection 
of materials and fabricating proc- 
esses for specific plastics products 
were covered by various authors 
(393-398). The application of 
metal-working techniques to the 
cold forming of plastics came 
closer to realization with the an- 
nouncement that polycarbonate 
resin sheet stock has been success- 
fully drawn, shaped, punched, and 


rine in polymers, plasticizers, and organic com- 
pounss, by J. Haslam, J Hamilton, and 
nr Squirrell, J. Appl. Chem. 10, 
(Feb 


385 "Food additives (21 CFR 121),”" Federal 
Register, 24, 5945 » 5 866, 1800, 
2202-6, '2368, 2395. 2436, 2836-7, 2860, 
steney’ 2, 3525-6, 3531, 075-80" 4505-6, 4544 

386. “Safety of colored plastics packaging for 
foods," by G Ingle, SPE J. 16, 203 (Feb 
1960). 

387. “How to choose the correct colorant,’’ 
Modern Plastics 37, 81 (Apr. 1960) 

388 Ultraviolet absorbers stop degradation . 
by, 2 Weicksel, Can. Plas. 1950, 47 (Oct.) 

‘A new weathering stabilizer ne PVC 
‘ McCon- 
- - Ww “Tamblyn, 
astics Tech 
**Mechanism stabilization by 
cadmium, and zinc carboxylates,”’ by 
Frye and R. W. Horst, J. Poly. Sci. 40, 
419 (Nov 1959) 

39 ‘Mechanism of antioxidant action in 
the stabilization of hydrocarbon systems,"’ by 
J. R. Shelton, J. Appl. Poly. Sci. 2, 345 (Nov.- 
Dec. 1959) 

392. ‘Increased adhesive strength with fine 
size silicas y L. O. Young, Adhesives Age 2 


or to machine, that is the 
Carlyon, Modern Plastics 


304. * y to engineer a plastic appliance 
part,” by E. Skelton, C. F. Abresch, F. D 
Dexter, and W. H. Farrell, Modern Plastics 38 
97 (Sept 1960 

395. ‘‘How to determine material cost,’ 
ern Plastics 37, 119 (Ma 5 

396. ‘‘Determination o 
ing on residual molding stresses,’’ 
Allen, SPE J. 16, 713 (July 1960 

397. ‘Structural design of plastics,"’ by 
Baer, J. R. Knox, T. J. Linton, and R 
Maier, SPE J. 16, 396 (Apr. 1960) 

398. ‘‘How to specify molded plastics parts,’ 
by R. L. Miller, Mats. in Design Eng. 51, 94 

an. li 5 

399 ““Fluidized bed: Heavy coatings in one 
dip by W. R. Pascoe, Ibid., 91 (Feb. 1960) 
400. ‘‘Fundamental aspects of fluidized bed 
coating,” by Gaynor, SPE J. 15, 1059 (Dec. 1959) 


embossed using mill rolls, presses, 
dies, and jigs regularly employed 
in shaping metal stock (277). 
Fluidized bed coating techniques 
for applying finely divided plastic 
powders to preheated, electrostati- 
cized, or adhesive-coated parts re- 
ceived major attention (399-401); 
application of the process to cel- 
lulosic (399), polyvinyl chloride 
258), epoxy (399), fluorocarbon 
(101), nylon (399), polyethylene 
(399), and chlorinated polyether 
coatings (399) was described. The 
Engel process for molding large 
objects by fusion of the plastic 
powder to relatively inexpensive 
molds fabricated from light-gage 
sheet steel is currently used for 
polyethylene, but it is expected to 
be applicable also to production of 
parts from polypropylene, nylon, 
and cellulose acetate butyrate 
(402). Materials, molds, and pro- 
cedures for casting, potting, and 
encapsulating objects were also fea- 
tured (66-68, 306, 403-406). 
Electronic computers were ap- 
plied for the rapid calculation of 
the gross flow process of a molten 
polymer in a cold mold cavity 
from known rheological and ther- 
mal properties of the polymer 
(407). Machine and processing 
variables that affect the properties 
of formed plastics parts were dealt 
with in papers specifically pertain- 
ing to compression and transfer 
molding (408-412), injection mold- 
ing (413-418), extrusion (419- 


401. ‘The thermal incline as an_ evaluation 
tool in fluidized bed coating,’’ by C. J. Metz, 
SPE J. 15, 1064 (Dec. 1959). 

402. with, low-cont tool- 


403. “A survey of encapsulating’ 8 systems,” by 
Schatz, Prod. . 31, 68 t. 19, 1960). 

404. “A guide >, bottin: re an encapsulating 
materials,’ c. Mats. in De- 
sign Eng. 51, 123 (May 1960) 

405. ‘‘Room-temperature- -vulcanizin silicone 
rubber molds for epoxies,’ by E. O. Tuttle, 
Rubber, World 141, (Jan. 1960). 

406. “‘Pressures = objects embedded in rigid 
crosslinked polymers,”’ by G. H. wt and 
J ’ . ° 

mold flow by electronic 
’ by H. L. Toor, R. L. Ballman, and 
vf + Plastics 38, 117 (Dec. 1960) 

4 eompeeaen, and trans- 
rf equipment, ae Ss J. 16, 682 (July 
196 


409. “‘A simple and accurate metned for_con- 
trolling preform hardness,’’ by W. Vaill, 
SPE J. 16, 413 (Apr. 1960). 

410. “What a plastics engineer should look 
for when planning to buy auxfilary By 
ession and/or transfer mol 

, Plastics Tech. 6, 46 (Fi Feb. 1960) 
“Automatic plunger molding,”’ by J. A 
_Plastics Tech. 6, 40 (Jan. 1960). 
“Evaluating plastics Yor compression 
molding of phonograph records,"’ by A . Cole- 
man, ‘last ics Tech. 5, 47 (Dec. 1 
413 


1 
Keupt, 
12 


properties of injection moldin 
and Ballm man, SPE J. 16, 114 
416. ‘Problems and trenae in injection moi4- 
ing,’ by E. G. Fisher W. A. Masien, Brit 
Plastics” 33, 276 (Jul 1960) 
417. “Significant ow 
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by Ryder, Plas. Feb 


418 “Overcoming sinkage and voids in thick- 
section so Ss, R. Lawrence and 
P.B wri t. Plastics 33, 66 (Feb. 1960) 

fects of controfled wattage on ex- 
truder — temperatures."’ by H Ramsey, 

SPE 1111 (Oct. 1960) 
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NEW FROM GENERAL ELECTRIC— 


CUT 


CYCLE 


TIME 


5% 
WITH 


THE FASTEST-CURING PHENOLICS IN THE PLASTICS INDUSTRY 


Now you can obtain the fastest-curing 
general-purpose phenolics ever pro- 
duced by G.E. — or by the plastics 
industry. On the average they can cut 
molding cycle times by 25% — in cer- 
tain cases as high as 60%! Moreover, 
the flow ratings of the new compounds 
are less dependent on cure time; thus 
they allow greater flexibility in mold- 
ing than most general-purpose pow- 
ders. These new phenolics can give 
you increased production without the 
investment of a single extra cent! 


PRODUCTION GOES FASTER! 


In the molding of an electronic switch 
cover, 12 cavities were run in an auto- 
matic press at a temperature of 350°F. 
Using G-E 12956 at a flow rating of 10, 
the cure cycle was cut from 1 minute 


and 45 seconds’‘to 1 minute. In another 
instance, four cavities were run semi- 
automatic with pill preheat in a 100- 
ton press producing fan motor housings. 
G-E 12956 reduced cure time from 86 
seconds to 48 seconds. The faster cure 
of the new G-E phenolics has been 
demonstrated in case after case! 


Available in production quantities: 
G-E 12956: A black compound with 
improved versatility for preheat trans- 
fer and compression molding. 


Also available:—A black compound for 
cold powder automatic molding. — A 
brown compound for cold powder and 
preheat molding. 


Development of the new fast-curing 
powders is another example of the G-E 
Value Concept in action . . . helping 


you make better products at less cost. 
The G-E Technical Service staff will 
be glad to show you how the new com- 
pounds can meet your specific needs. 


A broad line of general-purpose and 
specialized types of phenolics | is avail- 
able from General Electric. For more 
information on fast-cure phenolics or 
any other of these strong, economical 
materials, write to: General Electric 
Company, Section MP-161, Chemical 
Materials Department, Pittsfield, Mass. 


Phenolies-tirst of the modern 
plasties...titst th valve 


GENERAL @@ ELECTRIC 





422), blow 


thermoforming 


molding (423-425), 
(116, 124, 426), 
pressure forming (427), free blow- 
ing of acrylic spheres (36), orien- 
tation of thermoplastics by uniaxial 
Or biaxial stretching (131, 213, 
214, 428), and molding reinforced 
plastics (429-431). Fabricating and 
finishing problems were covered in 
articles on tumbling thermoplastics 
(432), optical gaging of dimen- 
sions of molded parts (433), meas- 
urement and control of static 
charges (434), polyethylene print- 
ability (435), heat sealing (436), 
film winding (437), fastening de- 
vices (438), and machining glass- 
reinforced laminates (359-362, 
439). A breakthrough in mold 
making is seen in the use of elec- 
trical discharge machines to cut 
precision cavities in steel (440). 


Applications 

The Space Age has brought new 
challenges to the plastics industry 
for the development of materials 
suitable for missile cones 
(1, 2, 441), rocket motor nozzles 
and insulators (336-338) and bind- 
ers for solid propellants (242, 442- 
444). Plastics films can also play 
an important role in the space pro- 
gram (445). The Echo I satellite, 
100 ft. in diameter and approxi- 
mately 200 Ib. in weight, including 
30 Ib. of benzoic acid and anthra- 
quinone to supply gas for expan- 
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yrifice pressure control for ex 
H. Maddock, Plastics Tech. 6, 


yatterns in a single-screw ex- 
by W. D. Mohr. P. H. Souires, and 

Starr, SPE J. 16, 1015 (Sept. 1960) 
422 Extrusion describe? bv experimental'y 
determined equations by H. J. Donal’. J. K 
zi and E. S. Humes, SPE J. 16, 689 (July 


molding brings 50% cost reduc- 
1 Plastics 38, 96 (Nov. 1960) 
r diversification—blow molding 
rm Plastics 37, 101 (May 1960 
4: Beryllium-copper alloy m«¢ olds for blo 
molding by P. J. Scherbner, SPE J. 16, 780 
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M Ronayne, Plastics Tech. 6 


When and how to use pressure form- 
by E. A. Haddad Me xiern Plastics 37, & 
1960 
Oriented thermop! astic sheet and film 
Pp. F rte r, Mat in Design Eng. 50 
195 
New resin-gun 


tem speeds boat pr 
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luction ern Pl astics 37, 95 (Feb. 1960 
430 Productio yn processes for gel-coated 
giass-polyester plumbing fixtures by A 
Wills, Plastics Tech 6, 50 (May 1960 

431 Fabricated 
Zehr, Plastics Tech : 

432 Tumbling thermoplastics,"’ by e Ash 
sore, Modern Plastics 37, 109 (Mar. 1960 

433 Optics a 6 6gaging by J D Portell 
Modern Plastics 38, 124 (Nov. 1960) 

134 How to measure and control stati 
harges ~ Plastic webs by T. F. McLaugt 
lin Jr dern Plastics 37, 120 (Feb. 1960 

435 New test for polyethylene printability 
the inclining platform tester by T Mc 
Laughlin Jr SPE J. 16, 710 (July 1960 Mc xd 
ern Packaging 34, 153 (Sept. 1960 

436. “‘New data on film heat seals,” by R 

Boavich, Modern Packaging 33, 123 (Feb. 1960 

7. “A guide to winding by S. F. Oakes 
a A. A. Arterton, Modern Plastics 37, 105 

Aug 38, 124 (Sept. 1960 

43 Inserts and fasteners,” H. Du 
Bois Plastics World 18, 20 (July Yoeo, 

439 “Techniques for machining glass-plasti 
laminates by E Graesser, Plastics Tect 
5, 44 (Nov. 1959 

440. “Breakthrough in mold making: electr 
erosion,”’ by F. Jaques and J. Schmidt, M = 
ern Plastics 38, 109 (Dec. 1960). 
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sion, is made of aluminum-coated 
polyethylene terephthalate film 0.5 
mil thick (4). 

The aircraft industry utilized 
various resinous materials for seal- 
ants (446), propeller liners (447), 
air-conditioning systems (448), 
and radomes (341). The automo- 
tive industry is a big consumer of 
plastics for upholstery (249), and 
interior accessories and trim (449), 
and is exploring new uses in truck 
bodies (450), fairing compounds 
(76), glazing (451), and other ap- 
plications (452, 453). In 1960 
approximately 40% of the 329,000 
outboard pleasure boats sold were 
made of reinforced plastics and this 
percentage is expected to continue 
to increase. Moreover, 40-ft motor 
yachts are now being made of RP 
on a production-line basis and the 

S. Navy is using this construc- 
tion material for boats uv to 50 ft. 
in length (329, 454, 455). 

Symposia in this country and 
abroad served to focus attention on 
the growing applications of plastics 
in the building industry (456, 457). 
Developments in reinforced plas- 
tics (330, 331), sandwich struc- 
tures (340), vinyl plastics (248), 
epoxy compositions (82, 83), and 
sealants (458) for this market were 
described. The chemical industry is 
using resinous corrosion-resistant 
coatings (81, 459, 460), plastic 
piping (106, 131, 334, 461-463), 


. “Plastics in missiles,"’ British Plastics 
33, 348-361 (Aug. 1960) 
442. “Chemical principles of solid propel- 
lants,*’ E. Mishuk and L. T. Cariton, Ind 
Eng. Chem. 52, 754 (Sep ) 
443. “Elastomeric-binder and mechanical- 
property requirements for solid propellants.’ 
y L. Smith, Ind. Eng. Chem. 52, 776 

1960) 

“Radioactive tracer techniques in solid 
propellant mixing.’’ by A. M. Hoffman, Ind 
Eng Chem 781 (Sept. 1960) 

“You can do wonders with film,"’ Mod- 

(Dec. 1960) 


4 sealants,”” by P. A. House 
Arg Age 3, 36 (Aug. 1960) 
yded Tefion liners for aircraft pro- 
‘ aahashves Age 3, 22 (Sept. 1960) 
“Air conditioning with polyester bags 
Modern Plastics 37, 88 (Aug. 1960). 
449. “Designing with plastics for automotive 


applications,’ SAE J. 68, 33 (Aug.); 78 (Sept 
88 (Oct 50 (Nov.): 52 (Dec. 1960); 69 (Jan 

450 ‘Tough, lightweight ‘owe win 
truckers over to plastics,’’ } A. Magee, 
Canadian Plastics 1960, 34 (Mar.) 

451. ‘Flexible vinyl sheet as a glazing mate- 
rial for motor cars,"’ by M. Clayton and 
r. C. Young, Brit. Plastics 32, 546 (Dec. 19% 

452. ‘‘The 1961 automobile: proving ground 
for plastics,’ * MP! 38, 85 (Nov 

453. ‘‘Distinctive plastic small car proposed 
Product Eng. 31, 

454. ‘Plastics 

& J p 
“Plastics in shipbuilding,” 
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“Plastics in architecture," 
Architecture 41, 144 (June 1960) 
457. “Plastics in_ building,’ 
Trans . a 28, 4 (Feb. 1960) 
458. ‘‘Metal curtain wall sealants,”" by R. L 

McKenzie, Adhesives Age 3, 28 (Apr. 1960 
459. “Protection against corrosion sprayed 
metailic and plastic coatings,"’ by J. H. Nich- 

lls, Corrosion Tech. 7, 275 (Sept. 1960) 

460. “Improve heat transfer coefficients with 
silicone resin coatings,”’ by Kullberg and Ken- 
dail. Chem. Eng. Prog. 56, 82 (Jan ) 

461. ‘‘Plastics in corrosion control,”’ by G. H 
Reed, SPE J. 16, 1101 (Oct. 1960) 

462. “‘Estimation of long-time performance of 
extruded plastic pipe from short-time burst 
tests,’ by Goldfein, MPI 37, 139 (May 1960 

463. “Use of wunplasticized PVC pipe for 
water supply,"’ by D. M. Wells, Brit. Plastics 
33, 104 (Mar. 1960 
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and = glass-filament-wound epoxy- 
bonded storage tanks up to 20,000- 
gal. capacity (333, 464, 465). The 
equivalent of 365,000 tons/year 
of packaging, building, and insulat- 
ing papers have been replaced with 
plastics (466, 467), and this trend 
seems likely to continue because of 
cost competition and diversity of 
properties available through film 
laminations: (468). Other advances 
have led to greater use of plastics 
in packaging (469-472). 
Microporous plastics are ex- 
pected to yield water-repellent 
clothing with the breathability of 
ordinary fabrics (473). Significant 
developments were reported in the 
use of plastics in the shoe (243, 
474) and textile (241, 475) indus- 
tries. Greater military use of plas- 
tics is foreseen in ABS training 
shells (222), polyethylene-steel 
shotgun shells (476), revolver 
training cartridges molded of poly- 
ethylene and nylon (476), plastic 
rifle barrels (332), polyethylene 
canteens (477), and polyethylene 
bags for decontamination of cloth- 
ing with ethylene oxide (150). 
Noteworthy applications of plastics 
were made in the medical field 
(478-483), post office equipment 
(484), agriculture (485), plumb- 
ing fixtures (430), phonograph rec- 
ords (412), molded polypropylene 
luggage (113), lighting (486), 
bearings (487), road _ surfacing 


464. “‘Add plastics to corrosion foes,’’ Chem 
Eng. 67, 104 (Oct. 17, 1960). 
465. “RP better than steel for storage tanks,’ 
Chem. Eng. 67, 214 (Apr. 18, 1960) 
4 “Plastics make a dent im paper mar- 
B. Hegeman, Chem. Eng. 67, 88 
1960) 
“Recent developments in wet-strength 
c. Grinnell, Paper Trade J. 144, 
Ke laminations,’ Modern Plastics 37, 
* polymorphous PE,"’ by Ham and Mur- 
Pack. 33, 157 (July 1960) 
processing versus rmeability.’ 
bg avis Karel, and Proctor, Ibid., 208 tier. 
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471. “Fluorination of polyethylene.”’ by 
Pinsky, A. Adakonis, and A. R. Nielsen, Sod 
ern Packaging 33, 130 (Feb. 1960). 

472. “Some problems in the use of plastics 
in cosmetic packaging. " by P. P. Hopf, Brit 
Plastics 33, us (June 1960) 

73. “Mic us plastics,"’ Modern Plastics 
204 (Apr 


‘Evaluation ‘tests for plastics heels,’ 
by E. E. Joiner, J. P. Szumski, and F. 
McGarry, Modern Ssegyien 37, 152 = 1960) 

475. ‘‘Fibers,”” by C Grove Jr., L 
Vodonik, and R. S. Cues. Ind. Eng. Chem. 52, 
959 (Nov 1960) 

476. “Shells and bullets of plastics,’’ Mod- 
em Plastics 38, (Dec 

477. ‘Greater military use of peace. by 
W. E. Victor, Can. Plas. 1960, 28 (Au 

478. ‘“‘Fluorocarbon a 
Modern Plastics 38, 104 

479. “Pelvic model 
Plastics 38, 108 (Nov. 1960). 

480. “‘How Teflon improves surgeons’ heart- 
healing machine,’ by A. W. Byxbee, Plastics 
Tech, 6, 45 (Jam. 1960). 

481. “Surgical implants,”’ 
10 (Jan 960) . 

482 “Conductive flooring for hospital oper- 
ating rooms,’ NBS Bull. 44, 60 (Apr. 1960). 

483. “Adhesives for prostheses,’’ Adhesives 
Age 2, 36 (Nov 1959) 

office modernizes with plastics,” 
Modern Plastics 37, 92 (June 1960). 

485 “Evaluating § Datyethyiene films for agri- 
culture,”” by V niecki, Down to Earth 
15, 7 (Winter 1986). 

486. “Bright days ahead for plastics in 
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Why plastics for bearings,"" Modem 
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Manufacturing vinyls? Keep her happy in the kitchen with 


ELASTEX PLASTICIZERS 


Credit nature for the girl. But all the many vinyl products 
(colored blue) in her modern kitchen have had outside 
help. They’ve all been improved through the use of one 
or another of Allied Chemical’s complete line of pure 
“ELASTEX” Plasticizers. 

Take “ELASTEX” 90-P Plasticizer. It’s used in the telephone 
wire cord because of its good electrical properties and volume 
resistivity ...in the dish-rack because it gives excellent 
viscosity to plastisols...in the apron and gloves be- 
cause it leads the phthalates in resistance to soapy water 
extraction. 


PLASTICS DIVISION 


40 RECTOR STREET, NEW YORK 6,N.Y. 


JANUARY 1961 


“ELASTEX” 18-P improves performance and color stability 
of the vinyl counter-top and wallpaper. “ELASTEX” 50-B®, 
a high solvating plasticizer imparting oil and water resist- 
ance, and “ELASTEX” 48-P, excellent for general-purpose 
versatility at attractive cost savings, are used in the vinyl 
floor tile. 

These are the quality “ELASTEX” Plasticizers that make 
this a better kitchen—a few of the complete line of plas- 
ticizers which can upgrade any vinyl product you manu- 
facture. It will pay you to hear the complete story. Call 
our representative, or contact us direct. 


lied 
hemical 





(78. 79. 488), 
synthetic fiber 
mills (489) 

Developments in fluidized bed 
coating (101, 258, 399-401), epoxy 
(64), vinyl (259), and polyure- 
thane (239) finishes, and novel 
test methods (401, 490-492) high- 
lighted advances in the protective 
coatings industry which consumed 
over | billion lb. of synthetic resins 
in 1959 (493, 494). Improvements 
in epoxy (75), vinyl (271, 275), 
phenolic (495), and _ hot-melt 
(496) adhesives and techniques for 
bonding rubber (304), 
sandwich con- 
structions (341), and vinyl to metal 
(260, 497) were indicative of 
progress in the adhesives field, 
which consumed over 500 million 
lb. of synthetic resins in 1959 (498- 
500). New data on strength prop- 
erties (392, 501, 502) and im- 
proved test methods for a number 
of adhesives (503, 504) were re- 
ported. 


flooring (77), and 
on paper 


screens 


silicone 
fluorocarbons (16), 


4548 Mortar modified with polysulfide-epoxy 
adhesive speeds roadway repairs, Adhesives 
Age 3, 26 (June 1960 

489 Plastic wires for Fourdrinier machines 
proven in regular operation by Evans, Paper 
Trade J 36 (Apr. 4, 1960) 

490 An apparatus for the determination of 
the minimum filming temperature of »lymer 
emulsions by Protzman and Brown Appl 

; (July-Aug. 1960) 
protective coatings for 
Kirkendall, Corrosion 
88 (Mar 
Microstructure of polymer coatings on 
magnet wire by Recktenwald and Troilinger 
MPi 37, 134 (Feb. 1960 

493 Protective coatings.”" by F 
Ind. Eng. Chem. 52, 879 (Oct. 1960) 
44 Coatings for molded rubber 
by R. L. Hawkins, Jr., 
Sept. 1960 

495 Polyvinyl acetal /phenolic 
adhesives,’’ by W Whitney and S 
Adhesives Age 3, 22 (Jan. 1960) 

496. ‘Synthetic hot melt adhesives,’ by W 
Kopyscinski, F. H. Norris, and Herman 
Adhesives Age 3, 31 (May 1960) 

497 Bonding vinyl to metal,” 
Age 3, 22 (Feb. 1960) 

498 Evaluation of special- purpose adhe 
ives Elec, Mfg. 65, 125 (Jan. 1 

499. “The chemistry of specific adhesion 
Adhesives Age 3. 30 (Sept. 1960) 

Physics of adhesion,”’ by N. A, De 
», Plastics Inst. Trans. & J. 27, 140 
59 


Scofield 


roducts, 
Rubber World 142, 78 


structural 
C. Herman 


Adhesives 


Low-temperature 
r metals 


strengths of ad 
Adhesives Age 3, 36 (Sept 


Effects af rate of loading on shear 
resin adhesives by Braune, M 
dN and R. H. Supnik, SPE J. 16, 553 
May 1960 
03 Low-cost gel-time meter by W. H 
Crandell, Adhesives Age 3, 43 ‘Aug. 1960 
504 Peel adhesion,”” by D. H. Kaelble 
Adhesives Age 3, 37 (May 1960 
505 General formula for creep and rupture 
stresses in plastics by 8S. Goldfein, Modern 
Plastics 37, 127 (Apr. 1960 
068 Mechanism and mechanics of creep in 
plastics by W. N. Findley, SPE J. 16, 57 
Jan 192 (Feb. 1960 
07 A versatile high-temperature testing 
machine for creep, stress relaxation, and 
Static tension tests,"" by W. N. Findley and 
W. J. Worley, Proc. Soc. Exp. Stress Analysis 
17. No. 1, 15 (1959 
508 Creep. in rigid thermoplastics,’ by 
D. R. Reid, Brit, Plastics 32, 460 (Oct. 1959) 
09 Device for measuring stress relaxation 
of plastics by R. J. Curran, R. D, Andrews 
and F. J. McGarry, Modern Plastics 38 
(Nov. 1960 
A modified helical spring stress relax- 
for automatic and manual operation," 
Dunn and J. Scanian, J. Appl. Poly 
Sei g. 1960 
g pressure on the ey 7 
shear behavior of polyisobutylene,"’ b 
Nollie, J. Appl. Phys. 31, 1694 (Sept 1 
512 “Dynamic mechanical properties of hig h 
polymers, by L. E. Nielsen, SPE J. 16, 52 


wie. VE “Vibrating reed apparatus for measuring 
the dynamic mechanical properties of poly- 
mers, by S. Newman, J. Appl. Poly. Sci. 2 
333 (Nov.-Dec. 1959 

514 Improved classification of vinyl resins 
by R. Braddicks Jr. and T. Van Doren, SPE J 
16, 1144 (Oct. 1960 
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Properties 

Many notable contributions were 
made to a better understanding of 
the physical properties of plastics, 
including creep (137, 462, 505- 
508), stress relaxation (509, 510), 
dynamic mechanical response (13, 
511-513), viscoelastic behavior 
(138, 139, 257, 514-518), flexural 
strength (42, 519), impact resist- 
ance (294, 520, 521), hardness 
(522, 523), abrasion resistance 
(524, 525), environmental stress 
cracking (526), elastic moduli 
(527), heat distortion (528), neck- 
ing and cold drawing (529), and 
the measurement of _ internal 
stresses (142, 530, 531) and tensile 
properties (532, 533). The test 
methods and results obtained in 
evaluating the flammability of plas- 
tics and progress achieved in the 
development of self-extinguishing 
compounds were reviewed (534). 
New data were presented on the 
thermal (535-537) and weathering 
(342, 538-540) stability of poly- 


515. “‘Rheological testing of elastomers at 
low temperatures,’’ by L. Boor, M. Hanok, F 
Conant, and W Scoville Jr., ASTM Bull. No 
246 25 (May 

516. “A rolling ball viscometer for technical 
applications,”” by J. G. Robinson, Brit. Plas- 
tics 33, 209 (May 1960) 

517. “Relationship between the flow of poly- 
meric substances in a parallel plate compres- 
sive rheometer and in an extrusion rheometer,”’ 
by K. Ito, J. Poly. Sci. 40, 133 (Oct. 1959) 

518. ‘Instrumentation for the rheological 
investigation of viscoelastic pagtery by 

H. Gaskins and W Fhilippoft, J. Appl. Poly 
Sei. 2, 143 (Sept.-Oct. 1959 

519. “Specimen deflection. determination from 
crosshead travel in three-point flexure tests,"’ 
by C. D. Doyle and W bf Olszewski, ASTM 
a No. 241, 44 (Oct 59). 

Prediction of 
data,"’ by M. 
G. Bobalek, SPE J. . 

521. ‘Anisotropy in inermopatic moldings 
and their impact strength ? Keskkula 
and J. W. Norton Jr., J. Appl. Poly. Sci. 2 
289 (Nov.-Dec. 1959 

522. ‘‘Vicat-type penetration tester for evalu- 
ating hardness and elastic recovery in poly- 
meric materials,’’ W. Gardiner, T. F 
Jordan, and F. W. Adams, ASTM Bull, No 
246. 38 (May 1960) 

523. “‘Rockwell hardness scale comparison,’ 
by C. Andrews, Plastics Tech. 6, 42 (Aug 

524. “Hardness, abrasion, and wear resist- 
ance testing of plastics,’’ by L. Boor, ASTM 
Bull No. 244, 43 (Feb. 1960). 

525. “Improved NBS abrasive jet method for 
measuring abrasion resistance of coatings,”’ 
by A. G. Roberts, ASTM Bull. No. 244, 48 
(Feb. 1960) 

526. ‘‘Measurement of qprivenmental stress- 
cracking of polyethylene,’ by Rudin and 
A. M. Birks, ASTM Bull. No ‘us. 60 (Apr 

527. “Calculation of elastic moduli of poly- 
mer crystals. I smvetnene on nylon 66,” 
by L G. Treloar, ‘olymer 1, 95 (Mar. 
1960); II: Terylene, id. 1, 279 thent 1960) 

528. “Examining heat-distortion be- 
havior of plastics,’’ R. Van Cleve and 
.. bo Cosmer, Plastics Tech. 5, 60-64 (Sept. 


529. “Necking and cold-drawing of rigid 
plastics,"" by P. I. Vincent, Polymer 1, 7 
(May 1960) . 
530, ‘‘Measurement of internal stresses by 
Sa ag 24 gy by H. 8S. Gutow- 
eim, and H. Tarkow, J. Poly 
Sa A. tas (May 1960) 
531. A photoelastic approach to transient 
problems employing low-modulus mate- 
" by W. Dally, U. F. Riley, and A. J 
ep Appl. Mech. 26, 613 (Dec. 1959) 

“A technique for gripping high-strength 
fabrics pring physical tests,"’ by F. Piitt 
and unlap, ASTM Bull. No. 246, 
(May 1990) 

533 


Grips for tensile tests om very ex- 
tensible tapes,"’ by A. G. Day, Brit. Elec. and 
Allied Ind. Res. Assoc. Tech. Rep. Ref. A/T 
156 (Apr. 29, 1959) 
‘More progress in_ self-  entinguiiens 
Modern Plastics 37, 92 (Apr. 1960) 
polymer decomposition: thermody- 
namics, a + and energetics,’’ by L. A 
Wall, SPE J. 16, 810 (Aug.): 1047 (Sept. 1960) 
536. “Thermal degradation of polymers at 
high | temperatures,’’ by. S. L. Madorsky and 
Ties Straus, J. Res. NBS 63A, 261 (Nov.-Dec 


plastics, ; 
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mers, degradation by mechanical 
working (541, 542), as well as 
on the electrical properties (543, 
544). 

Techniques utilized for explor- 
ing the structure and behavior of 
polymeric materials included differ- 
ential thermal analysis (162, 545 
546), nuclear magnetic resonance 
(547), ultrasonics (215, 368, 548, 
549), electric polarization (550), 
adsorption (551, 552), fractiona- 
tion by gradient elution (553), 
dynamic mechanical determination 
of molecular weight (554) and 
crystallinity (555, 556), and meas- 
urement of density by means of 
gradient columns (557). The im- 
portance of diffusion of gases and 
vapors through polymeric materials 
as related to their physical be- 
havior in different environments 
and their suitability for various 
packaging and engineering applica- 
tions was emphasized by the num- 
erous permeability studies reported 
(150, 376, 558-570), (To page 220) 


537. ‘‘Gaseous combustion products from plas- 
ties,” by Coleman, Plastics 24, 416 (Oct. 1959) 
538 ‘Plastics and rubbers under extreme 
operating er a by E. W. Russell, Plas- 
tics Inst. Trans. & J. 28, 164 (Aug. 1960) . 
- "Weathering of high polymers,’ H. J. M 
Langshaw, Plastics 25, 40 (Jan. 1960). 

540. ““‘The Langley as a unit for timing out- 
door exposures,’ by C. R. Caryl, ASTM Bull 
No, 243, 55 (Jan. 1960). 

541 echano-chemical degradation of plas- 

"by R. J. Ceresa, Plastics Inst. Trans 

. 178 (Aug. 1960) 

“‘Mechanical degradation of high poly- 

* by F. Bueche, J. Appl. Poly. Sci. 4, 
(July- Aug. 1960). 

54 ‘Electrical measurement of plastics ma- 

‘ by 4 A. Fletcher, Brit. Plastics 32 


“Sertect of heat aging on the electrical 
and mechanical properties of varnished teryl- 
ene fabric,’’ Brit oe and Allied Ind. Res 
Assoc Tech. Rep. Ref. A/T 153 (Jan 7, 1959) 

‘Differe itial Tepseeal analysis, * by C.B 

s 37, 125 (Aug. 1960) 
lass transition tem- 
peratures by differential thermal analysis,’’ by 
J. J eavney and E. C Beeriin. J. Appl 
. 3, 47 (Jan.-Feb. 
of polymeric materials by nu- 
clear magnetic resonance,"’ by J. G. Powles, 
Polymer 1, 219 (June 1960) 
548. ‘Sonic degradation of a Pr ete in 
solution,”’ by J. R. Thomas, Ch 
3, 1725 (Oct. 1959). 
549. “‘Measurement of molecular orientation 
in fibers by acoustic methods,’ Ww. W. 
Mosley aes J. Appl. Poly. Sci. 3, 266 (May- 


June 1 
“Stereospecificity. and electric polariza- 
Bacskai and 


neous polymers,’ y 
Cutoff, J. pa " Chem. , 

552. “Interfacial properties of polyesters at 
glass and water surfaces, by R. Strom- 
berg, W. M. Lee, and A. R. Quasius, SPE 
J._15, 883 (Oct. 1959) 

553. ‘“‘Large-scale polymer fractionation by 
gradient elution. Some operating principles,” 
J Appl. Poly. Sci. 2, 100 (July-Aug. 1959). 

Mog ye mechanical measurement of 
R. A. Isacsen, and E. H. 
149 (May 1960). 


Merz, ~s Pol scl. “4, 
b “crystatlorrapnic | for various poly- 
R. Miller 


oa. . 4 L. E. Nielsen, J 
Poly Sci. 7 i (Jun @ 1 

556. ‘Crystallinity of ‘polyettivlene Seveattnel- 
ate: a comparison of x-ray, infra-r 
density measurements,’ y Farrow = 
I. M. Ward, Polymer, 1, 330 ept. 1960). 

557. ‘Theory and ‘application of two sup- 
plementary methods of constructing densit 
gradient columns,’’ by M. H. Fortuin, 
Poly. Sci. 44, 505 (June 1960). 

558. ‘Water az 4 studies on latex 
and latex paint . Simon, ASTM 
Bull. No. 249, 48 (Oct. 

559. “Flow of gases through high polymer 
films in equilibrium with sorbed vapors,”’ by 
F. L. Pilar, J. Poly 45, 205 (July 1960). 

560. ‘‘Measurement of oxygen permeability,” 
Modern Packaging 33, 131 (June 1960). 

561. ‘‘Leak testing of bags," by L. A. War- 
ren, Modern Packaging 33, 141 (June 1960). 

562. ‘Successive differential yy ~~ of 
vapors by glassy a ag by A 
H. Fujita, H. Odani, M. Kurata, and A. Ta: 

. J. Phys Chem 64, 594 (May 1960). 
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Door shipped in PE bag 
More and more industries are discov- 
ering the money-saving protection 
polyethylene bags can offer to their 
products on the way from the factory 
to the customer. 

Latest confirmation of this trend 
comes from Midwest Forest Products 
Inc., St. Louis, Mo. The company is 
now packaging its pre-finished doors 
in polyethylene bags supplied by 
Bemis Bros. Bag Co., St. Louis, Mo. 

The bags, perforated at standard 
door length intervals (82 in., which 
includes % in. for closing) and made 
in varying widths, are put up in rolls. 
The rolls are hung on overhead racks 
on one side of the finishing room (see 
photo). To package the door, a bag 
is slipped over each unit immediately 
after finishing and separated from the 
roll at the perforation. The bag is 
then closed with staples driven 
through the folded end into the door 
bottom. Hinges are installed over the 
bags prior to shipment. 

After receipt by the builder, the 
door remains encased in the bag 
through final installation and painting 
of the surrounding walls—and often 
until the home owner has moved in. 


As to the cost, a Midwest Forest 
spokesman states that “if we prevent 
the damnaging of one door out of 100, 
we've saved money.” During the ini- 
tial test, over 1000 doors were shipped 
in such bags, without damage. 

The success of this application will 
undoubtedly lead to a further growth 
of industrial packaging uses of PE 
film. It is becoming increasingly clear 
that, for finish protection, the poly- 
ethylene bag is going to be a hard 
contender to beat. 








Movable letters 


butyrate sheet for outdoor applica- 


Molded butyrate letters, designed to 
swap-fit onto patterned panels, make 
possible indoor and outdoor sales and 
merchandising messages that can eas 
ily be changed when necessary 

Both panels and letters are made in 
a variety of sizes. The panels can be 
cut with scissors or overlapped and 
joined to produce almost any desired 
size 

rhe letters are injection molded in 
red and black in 2-, 4-, and 6-in. size; 
list price for a full font (165 char- 
acters) is $80.22, $95.05, and $110.15, 
respectively. Short fonts (99 charac 
ters) list for $48.25, $56.95, and 
$66.05, respectively. Tapered projec 
tions molded into the underside of 
each letter provide the anchor by 
which the letters are held in the board. 

Panels are vacuum formed in a 
waffle pattern of 0.050-in. polystyrene 
sheet for indoor use, and 0.060-in 
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tions, in either yellow or white. After 
forming, the panels are punched to 
provide the holes into which the let- 
ters fit. Cost of a panel 26 by 120 in. 
is $59.95. Other sizes are 26 by 60 in., 
and 26 by 30 inches. 

Both letters and panels are pro- 
duced by The Adaptaplex Co., Port- 
land, Oregon 


Anti-corrosion coating 

A spray coating said to impart a cor- 
rosion-resistant surface to metals, 
wood, and concrete has been devel- 
oped by Owens-Corning Fiberglas 
Corp., New York, N. Y. The coating 
consists of a homogeneous mixture of 
Fiberglas Flake (resembling fish scale 
but less than “%-mm. thick and of 
pin-head diameter), polyester resin, 
fillers, accelerator, and pigment (if 
desired). A 20-mm. coating has 50 
layers of Fiberglas Flake, roughly the 
equivalent of getting 50 coats of paint 
in one application. 

A spray gun unit especially de- 
signed for applying the product has 
been developed by DeVilbiss Co., 
Toledo, Ohio. The basic equipment 
consists of a pump, spray gun, air 
compressor, 5-gal. pressure tank, air 
regulator, flow meter, and air and 
fluid hoses. 

According to Owens-Corning, ac- 
celerated weathering tests have shown 
virtually no deterioration of the coat- 
ing; other tests reported by O-C indi- 
cate a vapor transmission that is es- 
sentially zero, shear strength of 800 
p.s.i., and dielectric strength of 500 
v./mm. The company claims that the 
problem of pinholes found with some 
types of protective spray coatings is 
eliminated by the isolation of air 
bubbles with many layers of fiake. 
Sagging on vertical surfaces is elimi- 
nated by the shear force between the 
flakes. Surface haze is no problem 
because the flake forms an air barrier 
without the addition of haze forming 
waxes. The flake reduces cure shrink- 
age, resulting in better adhesion. 

One of the first major applications 
involves the deteriorating iron hull of 
the 88-year-old Joseph Conrad, fa- 
mous full-rigged ship. The coating area 
involved is 4600 sq. feet. Glass Plas- 
tics Corp., Linden, N. J. is applying 
the coating at the Thames Shipbuild- 
ing Yard, New London, Conn. The 
iron plates of the ship were badly 
corroded and pitted, particularly un- 
der the water line. In some places, the 
plates were beyond the point where 
the welding of patch plates would be 
practical, since the cost of each new 
plate plus installation would exceed 
$1000. The new coating now encases 
the entire hull, reducing maintenance. 

(More on page 162) 
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VIERLON 


rQOoLlYGDaR BURA TE 


© High and low temperature resistance 
© Inherently self-extinguishing (astm 0 635) 
© Excellent dimensional stability 
© High impact strength 
© Transparency 


Over 200 engineering applica- 
tions are now in production 
or under development with 
Merlon. Easy processing, su- 
perior performance, improved 
design are among the reasons. 
For full technical data, write to 
Mobay Products Company, 
Code 611, Pittsburgh 5, Pa. 


A product of 


MOBAY 





EGAN PRESENTS 
A COMPLETELY NEW LINE 
OF EXTRUDERS 


DESIGN AND 
GENERAL CONSTRUCTION 


With this system, each individual zone along the 
cylinder is jacketed. The jacket is formed by a series of 
circumferential grooves, connected by channels on the 
top and bottom, with steel sleeves welded on the outside. 
An air cooled reflux condenser assembly is connected to 
the top of each jacket and a condensate return line con- 
nects the vapor pressure chamber and the bottom of 
cylinder. All joints, with the exception of the vent valve 
and filler plug, are welded to eliminate the possibility of 
leaks. Each zone is a completely closed system 


Heater bands are mounted around the steel jackets. 


Each cylinder section is filled with a liquid heat transfer 
medium, which has a relatively flat vapor pressure vs. 
temperature range curve (water for temperatures up to 
465° F and Dowtherm A for temperatures from 350° to 
700° F are used), and, upon initial heat-up, the system is 
vented to remove air and noncondensable gases. 


OPERATION AND COMPARISON 


As the cylinder is heated, a vapor pressure, corresponding 
to the temperature of the cylinder or the heat transfer 
medium is maintained within the pressure chamber. 
The liquid will not boil as long as this pressure is 
maintained. 


If cooling is required, due to a build-up of frictional heat 
or possibly due to a desire to lower the temperature in 
the zone, the thermocouple, which is located in the 
cylinder close to the liner, senses the excessive heat, and 
activates the blowtr. This, in turn, condenses some of 
the vapor, reduces the pressure and thus the liquid in 
the jacket begins to boil. The condensate returns to the 
bottom of the cylinder, setting up a circulating system. 


Since only the latent heat of vaporization is removed, 
the vapor and the condensate are of essentially the same 
temperature; consequently, the control is gradual, pro- 
ducing no shock cooling to the cylinder, but removing 
the excessive heat most efficiently. The design of the 
jacket is such that the cooling takes place over the full 
length and full circumference of each zone, thereby 
eliminating any possibility of thermal distortion. There 
are no hot or cold spots. 


SUMMARY OF ADVANTAGES 
. Completely automatic. 
. Completely self-contained. 
. No manually operated valves or switches. 


. Heating or cooling is uniform over full length and 
circumference of each zone. 
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NEW DEVELOPMENTS 


Foam-insulated panels 
Pre-insulated inside wall panels— 
based on the use of expandable sty- 
rene foam slabs—are now available 
as snap-in liners for metal building 
panels used in the construction of 
factories, warehouses, and offices 
The plastic foam panels (with a 
zinc-coated steel skin) were recently 
announced by Armco Drainage & 
Metal Products, subsidiary of Armco 
Steel Corp., Middletown, Ohio. They 
16-in. 
module as the company’s exterior 
panels. Together, the two panels re- 
sult in an extremely efficient finished 
wall from the standpoint of heat loss; 
an overall heat transfer coefficient of 
0.16 for the panels is claimed by the 
company. This, of course, results in 


are designed to the same 


lower costs for equipment and fuel 
needed to heat the house. 

The photograph shown below illus- 
trates how the interior and exterior 
panels are combined to form the fin- 
ished, insulated curtain wall. Liner 
panels are applied by snapping them 


STYRENE FOAM insulated 
liners (top) snap into place 
in metal building panels 
(shown at bottom) 


in against a gasket strip of extruded 
Geon (B. F. Goodrich) elastomeric 
vinyl (not shown in photo) which is 
compressed between the outer panel 
rib and the liner flange. Pressure from 
the vinyl strip secures the liner panel 
and keeps it from moving in or out; 
the flange interlock prevents the pan- 
els from moving laterally. The vinyl 
extrusion also provides a_ thermal 
break. Base and window trim complete 
installation of the liner panels. 

Ihe 1-in.-thick styrene foam slabs 
used to insulate the panels are pro- 
duced by Dyfoam Corp., New Castle, 
Pa., using Dow and Koppers expand- 
able styrene beads. In manufacturing 
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the panels, Armco first sprays EC 321 
adhesive (Minnesota Mining & Mfg. 
Co.) on the steel sheets, then passes 
the sheets through a continuous oven 
to drive off water. The foam insula- 
tion is next placed in the panel and 
the assembly subjected to pressure of 
approximately 15 p.s.i. to insure a 
good bond. 


Single-component 

epoxy encapsulation 
Electrical and electronic parts of al- 
most any shape and size can now be 
encapsulated in transparent, but 
amber-colored, epoxy resin with a 
minimum of preparation and trouble. 
This is made possible by a new single- 
component, unfilled resin which need 
only be heated and poured; no cata- 
lysts or other additional components 
are required. 

The new resin, called Maraset 
epoxy casting powder #135E and of- 
fered by Marblette Corp., Long Island 
City, N. Y., is reported to meet trans- 
former specifications of MIL-T-27A 
and to permit continuous operation in 
the H Temperature class. The cured 
resin adheres firmly to encapsulated 
parts, has a reported Izod impact 
strength of 0.7 ft.-lb./in. of notch, 
volume resistivity of 5 «x 10” ohms 
cm., and a Shore A hardness of 90; 
shrinkage during cure is listed at only 
0.015 in./in., usually considered neg- 
ligible for encapsulation applications. 

In use, the single-component resin 
powder is heated to 120° C., with 
constant stirring. At the same time, 
the mold, coated with release agent is 
also heated to 120° C.; however, the 
temperature is not critical; it can 
range upward to 125° as a maximum. 

The powder liquefies rapidly under 
heat, and the parts to be protected are 
impregnated either by dipping or 
pouring the resin over them in the 
pre-heated mold. Final cure takes 
place in an oven at 125° C. for 12 
hours. Once the resin has been melted, 
its pot life at 110° ¢ 
be 4 hours. 


. is reported to 


New look in RP panels 


Leaded glass that is neither lead nor 
glass is the latest twist in the line of 
reinforced plastics panels produced by 
Barclite Corp. of America, New York, 
N. Y. These panels, available in green 
or translucent clear, measure 24 by 
96 in., and are suggested in decorative 
applications where true leaded glass 
was formerly used, viz: screens, room 
dividers, doors, tops for lawn or porch 
furniture, breakfronts, shower stalls, 
and tub enclosures. 

The “lead” effect is obtained by 
embedding steel strips in the rein- 
forced plastics laminate prior to 
molding 


Phenolic-housed 

carpet cleaner 

Because of the possibilities it offered 
for more elaborate design and quieter 
operation, compression-molded phe- 
nolic was selected for the housing 
for a new carpet cleaner recently an- 
nounced by Davis Mfg. Co., Plano, 
Ill. This new version of the old-fash- 
ioned carpet sweeper, has all the ad- 
vantages—plus—of its forerunner. It 
is light in weight and easy to operate. 

The housing of the cleaner is 
molded of Durez 791 phenolic com- 
pound supplied by Hooker Chemical 
Corp., Niagara Falls, N. Y. The com- 
pound was chosen to meet rigid re- 
quirements of maximum molding 
performance at minimum cost. The 
compound is also stated to provide a 
smooth surface finish with no flow 
lines;.this surface has proved ideal as 
a base for subsequent finishing with 
a special phenolic enamel which is 
sprayed on and then baked. Four 
colors—beige, gray, pink, and green 
—are offered. 

The handle shaft of the cleaner is 
topped with a contoured vinyl grip 
manufactured for Davis by The Ohio 
Rubber Co., Willoughby, Ohio. Retail 
list price of the cleaner, known as 
Sweep O Matic, is $19.95. 


PE shelf lining 
Rotogravure-printed, 3.5-mil poly- 
ethylene film has been introduced by 
Ullman Co., Brooklyn, N. Y., as com 
bination shelving-edging material. Ac- 
cording to Ullman, the film is suffi- 
ciently strong and tough to withstand 
even severe service conditions; it will 
hug shelves without tacks, tape, or 
adhesive. Designated Shelfiex, the 
shelf-lining is supplied in rolls 13% 
in. wide, 12 or 25 ft. long. A pre- 
creased edging line allows for simpler, 
straight folding. Retail price is 98¢ 
for the 12-ft. roll; $1.98 for the 25-ft. 
length. Shelflex is based on Polyfilm, 
supplied by The Dow Chemical Co. 
Five patterns and 24 colors are cur- 
rently offered. Keep your eyes on this 
application—shelf linings are becom- 
ing big business for PE. 
(More on page 165) 
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VYVEOLA € KNIFE SHARPENER ATTACHMENT 


THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, AND RIGID 





This smartly styled General Electric Portable Mixer had to have a housing 
with complete dimensional stability, had to ignore food and juice stains, resist 
kitchen marring and scarring—yet be light enough to keep the mixer's weight 
at only 2% Ibs. That's why G.E. engineers specified CYCOLAC— 
the ABS plastic from Borg-Warner—for both housing and handle. 
The unique balance of properties offered by CYCOLAC provides 
ever-increasing opportunities for outstanding improvement in electrical appliance 
design, engineering, production—and most important—performance. 
For your product, too, this remarkable plastic may well open 
the way to new competitive advantage. 
Investigate ...write Dept. C-1 for details. 


MARBON CHEMICAL BW oivision BORG-WARNER 


WASHINGTON WEST VIRGINIA 
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INTERPLASTICS 


MAKES 


INTERPLASTICS -in the USA or anywhere in 


the world—your best source for raw materials 


INTERPLASTICS 


© > 
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NEW YORK e 


LONDON e PARIS 


76-11 37th Avenue, Jackson Heights 72, L. I., N. Y. 
TEL: TWINING 8-1400 CABLE ADDRESS: INPLAKO NEW YORK 
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INTRODUCING 
The Trueblood Unimatic 
Molding Machine 


Especially Designed and Built for Difficult 
Insert Moldings and Cordset harnesses 
Also 
Universal Mold Shoes Built to Eliminate High 
Tooling Cost with Interchanging Mold Proper Blocks 


Sample Parts Developed and Run at an 
Unbelievable Price 


Complete Package Arrangements Built 
Tested and Producing Parts Before Final Shipments 


SEND TODAY FOR MORE DETAILED SPECIFICATIONS TO: 


UNION TOOL & ENGINEERING COMPANY 


332-336 JONES STREET, DAYTON 10, OHIO 
OR PHONE BALDWIN 8-7551 
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NEW DEVELOPMENTS 


Decorative laminates 


A fabric laminating technique that 
opens the door to new design concepts 
in decorative plastic laminates for 
short-run furniture and panelboard 
production has been developed by 
Food Machinery & Chemical Corp., 


(From page 162) 


New York, N. Y. This development is 
a direct outgrowth of FMC’s Dapon- 
ite laminating system which was in- 
troduced earlier this year (see “New 
competitor for decorative laminates: 
DAP,” MPI, Aug. 1960, p. 90). 

The furniture manufacturer’s choice 
of fabric patterns can come from a 
virtually unlimited range of existing 
materials, but his selection of decora- 
tive papers is limited to the special 
printed papers impregnated by custom 
satuators. Now, however, the manu- 
facturer can easily create his own in- 
dividualistic line by incorporating fab- 
ric laminates and, because the fabrics 
can be saturated at his own plant, can 
produce specialty pieces without mak- 
ing volume commitments. 

The actual laminating can be done 
on most types of hot presses after 
modifications are made. This equip- 
ment already exists at many furniture 
plants. The new laminate can be pro- 
duced at pressures ranging from 100 to 
250 p.s.i. (Other plastic surfaces re- 
quire laminating pressures as high as 
1000 p.s.i.) 





. »« « And in brief 


® Portable laboratory unit for field- 
testing water throughout the world 
uses Westinghouse Micarta decora- 
tive laminate for the exterior sur- 
face. Developed by General Ionics 
Corp., Pittsburgh, Pa., the 15%- by 
9%- by 10%-in. carrying case is 
fabricated by Drechsler Cabinet 
Co., Elizabeth, Pa., and consists of 
a laminate-wood sandwich %g_ in. 
thick. The sandwich is composed of 
a Y%o-in. laminate on either side of 
a Y%-in. plywood core. The edges 
are sealed with flat-finish laminate. 
All plastic is procured through 
United States Piywood. 


® Piston rings made of Duroid 5813, 
a Teflon reinforced with glass mi- 
crofiber produced by Rogers Corp., 
Rogers, Conn., were specified for 
the check valve used in the engine 
air system made by the Janitrol 
Aircraft Div., Midland-Ross Corp., 
Columbus, Ohio, for jet engine 
starting. The valve operates in a 
temperature environment of 570° F. 
+25° F. at 145 p.s.i. 


e Speaker housing of Fiberglas- 
reinforced polyester resin for use in 
drive-in theaters has been an- 
nounced by Eprad Inc., Toledo, Ohio. 


e A diallyl isophthalate housing for 
the 500 Series potentiometer made 
by Spectrol Electronics Corp., San 
Gabriel, Calif., increases the operable 
temperature range of the instrument 
to 500° F., up to 100° higher than 
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standard diallyl phthalate. The hous- 
ing is transfer molded in a one-shot 
press of Spectrol’s own make. Mesa 
Plastics Co., Los Angeles, Calif., 
supplies the fibrous glass-filled mold- 
ing compound, which is based on 
Dapon M resin from Food Ma- 
chinery & Chemical Corp., New 
Yous,.a5. ¥. 


@ The pounding shock of the arrest- 
ing gear that halts planes on the 
decks of the U. S. Navy’s Independ- 
ence and Saratoga now is cushioned 
by pads of polyurethane developed 
by .B. F. Goodrich Industrial Prod- 
ucts Co. Vulcanized to quarter-inch 
steel plate, this polyurethane mate- 
rial provides a higher tensile strength 
and 8 to 10 times the abrasion re- 
sistance of the best available rubber. 


® Disposable shower caps, especially 
suited for use by hotels, motels, etc., 
are fabricated of polyethylene film 
by Thermo-Flex Corp. of California, 
Menlo Park, Calif. Price of caps is 
$67.50 per thousand, in lots of 50,- 
000 to 100,000, slightly higher in 
smaller quantities. 


© Time required to get ready and 
clean up in the spray painting of 
automotive finishes has been reduced 
by new polyethylene film wheel 
covers designed by Martin-Senour 
Paint Co. Covers are fabricated by 
Central States Paper & Bag Co., St. 
Louis, Mo., of film made from Bake- 
lite polyethylene —End 





THE SURE TEST... SCOTT! 





PUSH-BUTTON 
CONTROL 
SIMPLIFIES 
PHYSICAL 
TESTING 


THE SCOTT MODEL CRE Constant-Rate- 
of-Extension Tester offers you the ultra- 
high accuracy of inertialess electronic 
weighing . . . plus effortless automatic 
operation that takes the work and weight 
handling out of physical testing! At a 
touch, the simple finger-tip controls of the 
Model CRE provide a variety of crosshead 
speeds, complete crosshead control and a 
wide range of test capacities . . . enabling 
even the non-technical operator to obtain 
detailed test results faster, easier, and at 
amazingly low cost! 


VERSATILITY is another time-and money- 
saving feature of the Scott CRE Tester. 
This simple yet super-sensitive tester is 
designed for use with Scott’s more than 
150 different clamps and holding fixtures 
to meet ASTM, ISO and Industry Test 
Methods and material requirements. More- 
over, Model CRE can be set up quickly 
for tensile, tear, adhesion, burst, seam con- 
struction and many other physical tests 

. with ranges from the lowest up to 
1000 Ibs. or 500 kgs. 


FOR PRODUCT DEVELOPMENT, 

QUALITY CONTROL, and countless other 

tests that make the difference between 

profit and loss ... you can be sure your 
product's qualities 
meet industry stand- 
ards, when you 
make the sure test 
... Scott! 


NEW 


Write for 
CRE Brochure 
TODAY! 


Scott Testers, Inc. 
96 Blackstone Street 
Providence, Rhode Island 


SCOTT 
TESTERS 
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Polyethylene 


From pp. 84-91) 


appointment in 1960 was partic- 
ularly keen, since several fairly new 
applications were thought to be 
ready to “take off,” and 1959 had 
shown an increase of some 70 or 
80 million lb. over 1958. 

For example, 
ethylene film in produce packaging 
may have declined from 70 million 
lb. in 1959 to 60 million in 1960; 
part of this decline came from 
competition with other films. Tex- 
tile packaging, which may have 
used 40 million Ib. in 1959, was 
down several million. Garment bag 
use was off by million 
pounds. 

On the other hand, the use of 
film for bakery goods is thought to 
have grown from 7 million Ib. in 
1959 to about 14 million in 1960. 
But there is still a vast, untapped 
volume for this application. The po- 
tential for film in the baking in- 
dustry is estimated at around 90 
million Ib. of 1-mil film. 


the use of poly- 


several 


Tobacco companies are now hav- 
ing another look at polyethylene for 


cigarette wrappers—despite their 
earlier rejections of the film. A 
coating on the PE may lessen the 
fear of flavor-loss and aid the seal- 
ing problem on wrapping machines. 
Just capturing a portion of this 
market could mean 10 or 20 mil- 
lion Ib. for polyethylene. But film 
producers realize this is one of 
those very-hard-sell propositions. 
The applications described above 
are indicative of the task facing the 
polyethylene film packaging indus- 
try in developing additional sales 
volume. There are various other 
applications which are being kept 
under cover for the time being. Yet 
the time may not be far distant 
when new pickings will get slim 
and the industry will have to de- 
pend on natural economic growth 
instead of developing new uses. 
There are, of course, large po- 
tential areas of growth in other 
film fields. Agricultural uses have 
grown very slowly and may not 
pick up great volume for several 
years. It is expected that these may 
start booming about 1965. The use 
of film-lined trench silos hasn't 
grown as expected, but ex-Secretary 


of Agriculture Claude Wickard has 
been quoted as saying it’s the great- ° 
est invention since the wheel. 

Use of polyethylene film for 
greenhouses is increasing, especially 
on the part of farmers who raise 
vegetables for the winter market. 
Large acreage is already under 
cover for this purpose. Weather- 
able film has been a great aid in 
promoting the greenhouse applica- 
tion. However, methods of fasten- 
ing film on the frame have not yet 
proved entirely satisfactory. 

Other farm potentials for film 
applications are temporary shelters, 
windbreaks, tarpaulins under fruit 
trees for harvesting the crop, 
wrapped fruit, tank linings for mix- 
ing insecticides, canal and pond 
lining, irrigation ditches, frost pro- 
tection, and rice paddy lining. Im- 
posing list, isn’t it? 

UsE OF FILM IN CONSTRUCTION 
has been about the same for several 
years but ought to grow. A fairly 
new application that looks big is its 
use aS a moisture barrier on the 
warm side of walls to prevent 
moisture collection in the fibrous 
insulation. Biggest (To page 171) 





YOUR ASSURANCE OF THE 


HIGHEST UNIFORM PERFORMANCE 


ORGANIC PEROXIDES 


BENZOYL PEROXIDE 


TERTIARY BUTYL HYDROPEROXIDE 


LAUROYL PEROXIDE 


_ Prompt Shipment from Warehouse Stocks in Principal Cities 


Distributed by 


CHEMICAL DEPARTMENT 


McKESSON & ROBBINS, INC. 
Dept. MP, 155 E. 44th St., New York 17, N. Y. 


te 


2, 4 DICHLOROBENZOYL PEROXIDE 
CYCLOHEXANONE PEROXIDE 


METHYL ETHYL KETONE PEROXIDE 


Manufactured by 


CADET CHEMICAL CORP. 


Burt 1, New York 


A local Mcitessen fs Rebbine Chemical Department representative wil be 
Write NOW! 


fo call and talk over your Organic Peroxide 
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Packaging Notes 


Disposable apronsof polyethylene-coated 
perforated and embossed paper were 
tested in the galleys of a rig by an off- 
shore oil drill company to determine their 
utility. The aprons are said to protect 
against grease spatterings, and with- 
stand the normal soiling encountered 
in meal preparation. The expense of 
handling and transporting soiled cloth 
aprons back to the mainland and laun- 
dry costs are eliminated by the dis- 
posable apron. 


Storage drums of conventional poly- 
ethylene, accepted by FDA for use with 
foods, can now be obtained in 20-, 32- 
and 55-gallon sizes with or without dust 
covers. Air-tight polyethylene covers and 
steel closure rings are available for the 
55-gallon size, also. 

According to the manufacturer, drums 
are clean, white, lightweight and quiet; 
have excellent impact resistance; nest 
for storage; will handle most jobs of 
stainless steel drums, yet cost less. 
Other applications include storing sup- 
plies, emergency water, sterile linens 
and clothing, and chemicals. 


One-Gallon Jug 
fabricated of con- 
ventional poly- 
ethylene has pour- 
ing spout set off- 
center to allow a 
large carrying 
handle on top. A 
tail on the handle 
permits using the 
little finger to get 
a tighter hold. 
According to the 
producer, this re- 
designed jug, which is the same price 
as a previous model made by the com- 
pany, has a stronger spout and body 
and is more stable. Closures are claimed 
to be skip-proof and leak-proof. 


New end label for polyethylene bread 
wrap claimed to have exceptional adhe- 
sive qualities requires only moderate 
heat for positive closure. The coating is 
activated at approximately 150°F. which 
is 40° lower than the temperature needed 
by most other heat-activated end labels. 
(The heat from a cigarette is said to 
be sufficient.) This quick-melt coating 
eliminates melted or pinhole burned 
polyethylene. 


U.S.1. Sees Usage of Polyethylene 
Up 10 Per Cent In 1961 


Increases Anticipated in Many Market Areas 


“In 1961, polyethylene will regain much of the sales momentum that 
characterized its dynamic growth in the late 1950’s,” forecasts Vincent D. 
McCarthy, Director of Plastic Sales of the U.S. Industrial Chemicals Co. 


Sports Megaphones Injection 
Molded Of Polyethylene 


Megaphones for sports fans are being 
injection molded of a U.S.I. PETRO- 
THENE polyethylene resin by an Ohio 
firm. According to the company, PETRO- 
THENE 208 resin was chosen because of 
its uniformity, and because it provides 
good gloss and durability, flows better 
than competitive materials, and gives 
better than average results with dry 
coloring. 

Available in a variety of colors with 
contrasting hot-stamped collegiate em- 
blems, the megaphones are reported to 
withstand constant squeezing and han- 
dling and a wide range of weather 
conditions, 
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Free Slide Chart Offered 


A handy extrusion speed calculator for 
film, coating and laminating is available 
from a manufacturer of extrusion 
coaters. With this slide rule, the extru- 
sion capacity required for a specific web 
speed, width and coating thickness can 
be quickly determined. 


Polyethylene film will be a leading factor in 
increasing polyethylene usage by 10% in 1961, 
according to Vincent D. McCarthy, U.S.1.'s Director 
of Plastics Sales. 


J.S.1., manufacturer of PETROTHENE 
resins, is the world’s second largest pro- 
ducer of polyethylene. 

Mr. McCarthy predicts a rise in usage 
approaching 10% for 1961, indicating 
that a number of fast-growing markets 
will make it possible. 

The demand for film and sheeting of 
conventional polyethylene, for example, 
is expected to increase to 465 million 
Ibs. in 1961 compared with the 400 mil- 
lion lbs. used last year. Spurred by wider 
use of inplant automatic polyethylene 
packaging equipment, this material has 
made steady inroads in breadwrap, pro- 
duce, textile, and other fields. Automatic 
equipment in use is typified by the See- 
Safe machine, with which even outsize 
products such as card tables and bolts of 
cloth can be custom-packaged efficiently 
in polyethylene. 

Additional conventional polyethylene, 
perhaps as much as 75 million lbs., can 
be expected to go into coating this year. 
Polyethylene coated milk cartons will 
lead the growth in the fast moving ex- 
trusion coating fields. 


Blow Molding To Gain 


According to Mr. McCarthy, blow 
molding, now a 50-million lbs.-per-year 
market, will climb faster in ’61 and 
eventually rank with injection molding 
(now consuming 250 million lbs. of con- 
ventional polyethylene yearly). He sees 
a shift developing from low-density to 
medium-density polyethylene in this 
field, but feels the 1961 sales upturn 
will be shared by linear polyethylene. 

Pipe and wire and cable insulation 
are among other markets for conven- 
tional polyethylene which are each ex- 
pected to contribute an increase of about 
5% in usage to the ’61 sales picture. 





NOW. ..VIRGIN 
FOR INJECTION 


26/ 


DIRECT FROM 


U.S.I. Sets Record Low Price for Virgin PETROTHENE® Polyethylene Resins With Melt Index and Flow 


Properties Designed For Injection Molding Toys, Housewares, Novelties. 


There’s no doubt that 26¢ is an attractive price for 
injection molding polyethylene resin. But it takes 
more than just a low price tag to make a bargain. 
U.S.L.’s new PETROTHENE polyethylene resins are 
good buys at 26¢ because you get quality virgin 
injection molding resins with well-defined proper- 
ties ... you are dealing directly with the producer 
. and the producer — well-known and long-estab- 
lished — puts his reputation behind the resins. 


YOU GET QUALITY. PETROTHENE 117 and 213 polyeth- 
ylene are virgin resins developed exclusively for 
injection molding applications — housewares, toys, 
novelties. 

PETROTHENE 117 produces moldings of good appear- 
ance, extreme toughness and high gloss. Molded 
items have a low to medium stiffness. 

PETROTHENE 213 is recommended where greater 
stiffness is desired. Molded items have excellent 
appearance, good toughness and very high gloss. 


YOU GET VIRGIN RESINS. PETROTHENE 117 and 213 
polyethylene resins are pure, unreprocessed mate- 
rials which you can purchase only from the manu- 


facturer — U.S. Industrial Chemicals Co. Their 
properties, shown in the accompanying table, are 
clearly defined. 


TOPS FOR INJECTION MOLDING. Both PETROTHENE 
117 and 213, with desirable melt index of 8.0, are 
high flow polyethylenes. You can operate on short 
cycles and achieve high economical rates. If you 
mold colored items, you’ll find both resins easy to 
pigment by either dry blending or homogenizing. 


YOU DEAL WITH A WELL-KNOWN MANUFACTURER. U.S. 
Industrial Chemicals Co., a prime manufacturer of 
polyethylene resins, is the world’s second largest 
producer of this important plastic. U.S.I. conducts 
an extensive program of basic and application re- 
search on polyethylene. As a result, the company is 
continuously developing new resins with superior 
properties and improving application processes for 
these materials. 

U.S.I. has built its reputation for quality, relia- 
bility and service as a producer of chemicals and 
resins for over half a century. This reputation 
stands behind every shipment. 





POLYETHYLENE RESIN 
MOLDING AT 


POUND 


THE PRODUCER 


For more information on PETROTHENE 117 and 213, write for Tech- 
nical Data Sheets. To order resin, contact your nearest sales office. 


PROPERTIES OF U.S.1. 26¢ PETROTHENE VIRGIN POLYETHYLENE RESINS 
Density Melt Index Characteristics of Moldings 





g/ wcm g/ 10 min. Appearance Toughness Gloss 
PETROTHENE 117 17 8.0 good extreme high 














very 
PETROTHENE 213 923 8.0 pn ee high 
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POLYETHYLENE 
PROCESSING TIPS 


Series Vi, No. 1 


HOW TO DETERMINE 
OPTIMUM BLOW-UP RATIO 


In blown film extrusion, blow-up ratio is the ratio 
of the diameter of the film “bubble” to the diam- 
eter of the extruder die. It’s much easier to mea- 
sure the width of the lay-flat tube after it has 
passed through the nip rolls than the diameter of 
the inflated bubble. And since the two are related 
by simple geometry, blow-up ratio can be cal- 
culated easily from the formula: 
Blow-up ratio = 0.637 x lay-filat width 


die diameter 


The best possible balance of film properties for 
a given polyethylene resin can be obtained with 
a 2:1 to 2.5:1 blow-up ratio. This recommenda- 
tion is based on studies at U.S.I.’s Polymer Serv- 
ice Laboratories, combined with field experience 
of U.S.I.’s Technical Service Engineers. 


Effect on Specific Film Properties 


In the U.S.I. studies, six general-purpose film- 
grade polyethylene resins were extruded under 
comparable conditions at blow-up ratios of 1:1, 
1.5:1, 2:1, 2.5:1, 3:1, and 3.5:1. The properties 
of these resins varied over a rather wide range. 
Yet, as blow-up ratio was increased, the effect on 
specific properties was similar for all six resins: 


Transmittance increased 12 to 16 units (Fig. 1). 
PETROTHENE® 112, for example, had a 60% 
transmittance at 1:1 blow-up ratio and 72% 
transmittance at 3.5:1. 


Gloss, measured at a 60° angle, increased 1.2 to 
2.5 units (Fig. 2). The average was 7.1% at 1:1 
blow-up ratio and 9.3% at 3:1. 


Haze decreased significantly (Fig. 3). Average 
decrease was 3.5 to 4.5 units. 


Impact strength improved (Fig. 4). 


FIGURE | FIGURE 2 
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While these tests seem to indicate 3: 1 or higher 
as an optimum blow-up ratio, this is not the case. 
Note how other essential properties are affected 
by an increase in blow-up ratio: 


Straight line tear, the tendency of film to tear in 
a straight line, is reduced significantly. 


Elmendorf tear strength decreases significantly 
above a 2:1 blow-up ratio. 


Yield strength decreases slightly. 


Break point increases in the transverse direction 
and decreases in the machine direction. 


Tendency to wrinkle may be a serious problem 
above a 2.5:1 blow-up ratio. 


How To Increase Blow-Up Ratio 
Because film lay-flat width is almost always pre- 
determined, blow-up ratio is ordinarily increased 
by using a smaller die diameter. True, this re- 
sults in a slight decrease in output; however, in- 


creasing screw speed will usually compensate 
for most of this decrease. 


What Blow-Up Ratio Should You Use? 


Extruders now producing blown film at a blow-up 
ratio below 2:1 should consider increasing it if 
they desire improved optical properties and high- 
er impact strength. Also, companies entering 
the field should consider blow-up ratio before 
deciding which size dies to buy. 

Of course, other factors may be involved. If 
you have questions on specific problems, we sug- 
gest you seek advice from U.S.I. Technical 
Service Engineers. 


FIGURE 3 FIGURE 4 
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use today is under concrete slabs. 
It is also used for protection of 
construction, workers, and materi- 
als during a building operation, be- 
tween flooring, on crawl space, in 
storm windows, and as pipe wrap. 

Two unusual developments in 
film last year deserve mention. The 
first was an irradiated film with up- 
graded properties in almost every 
category. It has not yet been out 
long enough in the market to esti- 
mate its future. The other was a 
so-called “2-in-1” film (combining 
clarity and strength in one film) 
that sells at a few cents a pound 
above conventional film. The pro- 
ducer asserts that, heretofore, one 
of these properties always had to 
be sacrificed at the expense of the 
other. It is now being used for 
wrapping _ shirts, 
cases, and produce. 

The use of coating resins on 
paper and foil is growing even 
faster than the 1960 poundage fig- 
ures show, for the thickness of the 
coating has been dropped from a 
mil or so to less than % mil in 
many cases. This was supposed to 
be one of the areas that would 
show the greatest consumption in- 
crease after the 5¢ price break in 
resin; it would bring the coated 
material into price ranges of other 
competing products. The biggest 
potential is thought to be in coated 
board for milk containers, which 
could use from 90 to 110 million 
lb. by 1965. 

Polyethylene-coated cellophane 
is growing nicely and is used pri- 
marily for wrapping luncheon 
meats, dry soups, and other hygro- 
scopic products. Polyethylene- 
coated Mylar is found mostly in 
boilable pouch containers. 

The poundage shown for injec- 
tion molding in the table on page 
86 is another uncertain figure be- 
cause so much of it is off-grade and 
reprocessed material. Chief end- 
uses are housewares and toys, as 


sheets, pillow 


mentioned in the earlier discussion 
on linear polyethylene. There were 
no particularly new developments 
in this field in 1960 nor any indi- 
cation that any new products were 
coming along other than different 
varieties and styles of those now 
in use. 

The other classifications in the 
table were either discussed under 
linear polyethylene or speak for 
themselves.—End 
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Miles and miles of foam... 


Three very useful services are ren- 
dered by Patapar Releasing Parch- 
ment, used as a casting sheet for 
polyurethane foam at the Nopco 
Chemical Company, North Arling- 
ton, New Jersey. 


1. The parchment, formed into a 
continuous trough, acts as acarrier 
sheet and is later easily removed 
from the foam. 


2. The parchment serves as wrap- 
ping for shipping and handling. 


3. The parchment releases cleanly, 


Protected and Released 


by Patapar 


RELEASING PARCHMENT 


quickly, easily ... without marring 
or pitting the foam surface. 


Additional advantages are derived 
from Patapar’s high strength, dense, 
fiber-free surface, and its ability to 
withstand the exothermic reaction 
which takes place in the foam. 


Perhaps Patapar Re- 
leasing Parchment 
can be an aid in your 
process. Send for 
free sample and in- 
formation pack- 
age. 


‘Something Special in Papers” 


PATERSON PARCHMENT PAPER CO. 


PENNSYLVANIA 





NOW AVAILABLE 


facts about Du Pont’s unique 
solvent for plastics and 
chemical reactions 














DUPONT TETRAHYDROFURAN 





Here, in booklet form, is full information on Du Pont Tetra- 
hydrofuran (THF) ... a widely accepted solvent that pos- 
sesses several outstanding properties. Its solvent power for 
the highest-molecular-weight PVC resins permits superior 
coatings, adhesives and protective finishes. THF has a rela- 
tively low boiling point and high rate of diffusion through 
PVC. THF has also found wide use as a reaction solvent in 
the chemical and drug industries because of its stability and 
unique solvent power for a broad range of chemicals. 


Send coupon for your copy of this new booklet. 


Du Pont Company, Electrochemicals Department P 
Chlorine Products Division, Wilmington 98, Delaware. 


Please send me a copy of the new THF booklet. 


Name Position 
Company. 


HEMISTRY Address__ 


City— EO 





Polypropylene 


(From page 91) 


investment bankers to a fever pitch 
of excitement. However, they may 
cool off when they study the costs 
involved in building a plant and the 
development-of-markets cost in 
creating a 500-million-lb. market 
for the material in 5 years. Prema- 
ture excess capacity is an avaricious 
consumer of money for those who 
are not “well-heeled” enough to 
withstand the pressure. 

It may come as a shock to some 
members of the plastics industry to 
learn that many informed special- 
ists in polypropylene are now of 
the belief that more polypropylene 
will eventually be consumed in tex- 
tile manufacturing than in either 
plastics products or film produc- 
tion. The old theory was that the 
three would be divided about 
equally. But the present opinion 
seems to be that textiles look most 
promising. A fabric made of poly- 
propylene filaments barely supports 
combustion; fabrics woven 100% of 
polypropylene can be made to ap- 
pear like wool; and fiber blends of 
cotton with up to 65% of polypro- 
pylene filaments show much prom- 
ise. Technicians believe that a low- 
cost, efficient system for dyeing 
polypropylene fabrics will be 
worked out eventually. At present, 
it is still a problem, just as it was 
for all other synthetic fabrics when 
they were first introduced. How- 
ever, a long period of evaluation is 
generally involved before a new 
fabric is widely accepted. For the 
would-be producer, facing the 
judgment of merchants who must 
pass on such fabric qualities as 
“hand,” drape, appearance, etc., it 
is akin to running the gantlet. The 
polypropylene producers believe 
they will be able to run this gant- 
let without much damage. 

Consumption of polypropylene 
for all purposes, including experi- 
mental evaluation, in 1960 was es- 
timated at from 35 to 40 million 
pounds. Estimators are now talking 
about 80 to 100 million Ib. in 1961, 
and over 150 million in 1962. 

Almost one-third of the 1960 
output went into filaments for seat 
covers, rope, and the like. Very lit- 
tle has yet gone for yarn, since the 
manufacturing process involves 
equipment not yet commercial. 
From 2 to 2% million lb. was used 
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for rope. It is possible that within 
two years there will be more poly- 
propylene rope than nylon rope on 
the market, and the latter has been 
around for many years. However, 
polypropylene rope is essentially de- 
signed to supersede manila rope 
rather than nylon. Polypropylene 
offers durability, strength, and light 
weight. One man can handle as 
much propylene rope as three men 
can handle manila—a propylene 
rope need be only one-third the 
diameter of a manila hawser to do 
the same job. 

However, the total market for 
propylene rope is estimated at no 
more than 7 or 8 million pounds. 
If the monofilaments can be con- 
verted to twine or thread, the mar- 
ket will be much larger. The bulk 
of the monofilament output in 1960 
was for webbing used in seat cov- 
ers. Filaments are also used in the 
bristles for tough, resilient, and 
long-wearing industrial brushes. 

Molded polypropylene made 
good progress last year. Probably 
the most sensational item was the 
Sears, Roebuck luggage case which 
contained 5 Ib. of what is the light- 
est-weight plastic in commercial 
production. The luggage shells are 
probably close to being the largest 
single shot in polypropylene molded 
applications to date. The luggage is 
produced from a high melt-index 
resin that is resilient, tough, resumes 
shape after denting, is scuff-resist- 
ant or can be sandpapered to re- 
move scuff if it happens, and is 
easily cleanable inside and out. 

Once the tooling is paid for, it is 
a low-cost case. Sears has shipped 
cases over 500,000 miles to test 
performance, especially under se- 
vere winter conditions—and they 
outlasted all other types of luggage! 
The cases have been thoroughly 
tested as to endurance at —40° F. 
temperature. The mold was spe- 
cially built with gating that would 
eliminate residual strains. 

Another large polypropylene 
piece on the way is the back for a 
19-in. television cabinet. Radio cab- 
inets of polypropylene are also on 
the market. 

Still another large 5-lb. piece is 
a tote box used in machinery plants 
for carrying various heavy metal 
parts from one station to another. 

Another unique feature of poly- 
propylene is its great flexibility; this 
permits molding of integral or 
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LET ODOR CHEMISTRY 


INCREASE YOUR PLASTIC SALES 
o~ 


Today, the 

odor chemist 

is playing a 

very important role in the selling of plastics 
Through his special skills, he enables the 
plastic manufacturer or fabricator to neu- 
tralize unpleasant odors as well as im- 

part attractive and appropriate new 

scents to his finished plastic goods. To 

examine and compare one fragrance- 

treated product against another untreated, 

will truly amaze you. We'll gladly help you make 
such comparison. Meanwhile, write for informative 
pamphlet: “PLASTIC ODORANTS by FRITZSCHE”’. . . it’s free. 


FRITZSCHE 
BROTHERS, INC. 


PORT AUTHORITY BUILDING 
76 Ninth Avenue, New York 11, N. Y. 
(BRANCH OFFICES IN PRINCIPAL CITIES) EST. 1871 
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TERE LS orsicn. 


“the TOP-FLIGHT Mixer” 


FEATURES 

@ Welded Construction 

@ Mild Steel or Stainless 

@ All Rounded Corners Thruout 

@ Quickly Demounted for Cleaning 


@ Extra Heavy Shafts and Ribbons 


@ Leak Proof and Dust Tight Outlet mM IME FALCON 


SANITARY BLENDER 





@ Send for Brochure ALL 
SIZES 
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THE FIRST MACHINERY CORP. 
209 Tenth St., Bklyn. 15—ST. 8-4672 








built-in hinges into a given product. 
A one-piece eyeglass case was one 
of the first products to take ad- 
vantage of the integral hinge idea. 
Other hinged items include napkin 
dispensers, air conditioner louvres, 
a carrying case for miniature sew- 
ing machines (the more the hinge 
is flexed in this application, the eas- 
ier it opens), auto air conditioners 
with a filter-strip holder hinged to 
the conditioner frame, hinged lids 
on coffee pots, hinges on toilet seats 
to replace easily-corroded metal, 
and small carrying cases 

Other molded or extruded prod- 
ucts last year included 
Waste King dish- 
washer column through which hot 
water and detergents are pumped, 
bottles, bank notebook 
threaded hydrant 


with a e-In section, 


introduced 


the arm in a 


vacuum 

covers, a boat 
wall occa- 
sional dinnerware, valves, pipe fit- 
tings, spray containers, and even a 
test squeeze tube for pharmaceuti- 
cals, glue, etc., which is imperme- 
able to essential oils, is heat-resist- 
ant, and is functional even in thin 
wall sections 


In automobiles, polypropylene is 


being both evaluated and used for 
dome cable 
steering wheels, seat kick panels, 
and other applications. It was esti- 
mated that use in 1960 models av- 

, increasing to 


lights, connectors, 


eraged % lb. a car 
about 11% Ib. in 1961 cars. Possible 
use in refrigerator applications is 
also being investigated. 

Producers in the polypropylene 
industry are vigorously promoting 
its use as a replacement for die cast 
metals. They point out its light 
weight; its specific gravity is 0.90, 
compared with other plastics that 
go up to 1.42 and with zinc at 6.6. 
Polypropylene weighs but 0.033 Ib. 
cu. in., compared with 0.096 Ib. for 
aluminum and 0.238 Ib. for zinc 
In comparing note that a 1-in.-thick 
sheet of polypropylene will provide 
0.305-in. zinc. 
Take into account the costly metal 


stiffness equal to 


fabricating and finishing operations 
that are eliminated when you mold 
the polypropylene product in one 
piece—and you can see that the 
plastic offers economic advantages. 

Some of the advantageous physi- 
cal properties of polypropylene as a 
molding or extrusion material are 


light weight, flex strength, resist- 
ance to heat distortion up to 250 
F. under 40 lb. service pressure, 
impermeability, stiffness, and good 
service. Like any other plastic, it 
also has properties that must be 
guarded against. Low temperature 
resistance is one, but this can be 
avoided by building a_ properly- 
gated mold designed to avoid stress 
or strains. Creep can also be 
guarded against by proper mold 
design. In general, molds should be 
designed especially for polypropyl- 
ene’s unique properties in order to 
avoid problems. The greatest han- 
dicap to the material thus far is 
probably the 42¢/Ib. price, but that 
will decline as volume increases. 

There are now various formula- 
tions available to meet demands of 
different applications. One company 
offers six different melt flow 
general-purpose injection 
molding, general-purpose extrusion, 
high melt flow grade, film grade, 
low melt flow grade, and extra-low 
melt flow grade. All producers now 
have at least four grades. 


ranges: 


Stabilization, too, is a most im- 
portant factor in use of polypropyl- 
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Improved production tech- 
niques and advanced pre- 
cision equipment are com- 
bined with craftsmanship 
and experience, in Hard- 
krome plating* and mirror 
finishing large casting, pol- 
ishing and laminating rolls. 
Profilometer readings of .5 
microinches are no longer 
unusual at the U. S. Metal 
Coatings Company. 


*Industrial 
Chromium Plating 


PHONE 


ELliot 6-414) 


OATINGS COMPANY 


Middiesex, New Jersey 
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ene, since it will oxidize rapidly 
unless a carefully adjusted stabiliz- 
ing system is used. Such systems in 
polypropylene are varied according 
to the end product. Hercules has at 
least six different varieties. If the 
product must withstand long peri- 
ods of heat, as in television compo- 
nents, a certain stabilizer is used; 
rope for outdoor use requires an- 
other type of stabilizer, a food con- 
tainer will require still a third type 
that would be non-toxic. Depend- 
ing on what type of stabilizer is se- 
lected, there may be some sacrifice 
in properties called for; the user 
must be prepared to balance the 
differences. 

In this connection it should be 
noted that Hercules was the first 
company to receive the govern- 
ment’s FDA approval for use of a 
special non-toxic polypropylene for- 
mulation for food containers. This 
approval does not apply to all poly- 
propylene formulations. 

Progress in development of poly- 
propylene film in 1960 was only 
fair. A biaxially oriented film with 
a thin coating was announced by 
one film producer, but sales thus 
far have been low. Development of 
unoriented film is still in a state of 
uncertainty, although there is every 
reason to believe that it will yet 
fulfill the producers’ optimistic out- 
look. Problems in production have 
not yet been completely overcome, 
and sales problems, such as meeting 
competition from other films, and 
running PP film on conventional 
packaging or wrapping machines, 
are tough nuts to crack. Yet small 
quantities of satisfactory film have 
been used—some of it for bread 
wrappers and for paper products 
such as typewriter carbon paper. It 
is used because of long shelf life, 
gloss, clarity and feel—all of which 
are properties that compete on a 
favorable basis with other film. Fur- 
thermore, its strength is such that a 
1-mil-thick polypropylene film is 
said to give as much strength as a 
1%-mil polyethylene film. At 70¢ 
lb. for a 1-mil film, polypropylene is 
claimed to be less costly on a yield 
basis than 62¢/lb. cellophane. De- 
Spite its delay in getting to market 
in a big way it is certain that pro- 
ducers and processors of other 
films are keeping their eyes on poly- 
propylene film lest it suddenly walk 
into the markets where big volume 
is the prize.—End 
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SOONER OR LATER 


BLOW 
MOLDERS 
WILL NEED 


atic’ 
APAC iy 4 


*Patented 


Suppose you run linear polyethylene of low melt 
indices from .2 to 4... 


D-S Thermatic cooling capacity permits lower stock 
temperature of the extruded tube for faster mold cycles. 


On dry color blending-a competitive necessity—high 
screw speed for compounding is unlimited by tempera- 
ture control problems due to the cooling capacity of 
the D-S Thermatic. 


Don’t lose time and money on special stock screws 
and slow production rates when what you really 
need is THERMATIC COOLING CAPACITY 


DAVIS -STANDARD-—- 


Division of 
1 FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 





thermatic 





j 15 WATER STREET, MYSTIC, CONNECTICUT 
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STATE 
PRECISION EXTRUSION CONTROL !1S OUR BUSINESS 








MOST EFFECTIVE POWER 
at the 
POINT OF PRODUCTION @ 





with STEWART BOLLING 
SPIRAL-FLOW INTENSIVE MIXERS 


More power in a Spiral-Flow 
mixer means the best in technical 
application of increased horse- 
power. Stewart Bolling offers 
three drives which will most 
effectively increase production. 


AVAILABLE Bolling compound drives transmit 
a horsepower directly to both rotors. 
FEATURES: Anti-friction roller bearings eliminate 
: loss of power, and also prevent end 
Variable friction ratios zone movement, wear, and by-passing. 
eee For these reasons and because of oth- 
, er design exclusives, Stewart Bolling 
Choice of 3 types of mixers can take higher horsepowers, 
faster rotor speeds and increased 
chamber pressures. Bolling compound 
Choice of 3 types of drives, furthermore, operate with little 
discharge doors noise and vibration, and eliminate the 
sources of gear wear. 


drives 
eee 


7. = 

€ Thus, increased tonnages are arrived at 
by technical achievements—not mere- 
ly by applying faster motors. Stewart 
Bolling’s variety of drives makes 
Spiral-Flow Intensive Mixers a com- 
plete new concept in plastics and 
rubber production. 


e 
Ask for our well 
illustrated 12-page 


Bulletin 59. 
& Company, Inc. 
3194 EAST 65th STREET + CLEVELAND 27, OHIO «+ Phone: Mi 11-2850 
Designers and Builders of Machinery for the Rubber and Plastics Industries ——— 


Intensive Mixers * Colenders * Mills © Refiners * Crackers * Dust Grinders * Sheeters 
Hydraulic Presses * Pump Units * Accumulators * Elevators * Bale Splitters * Vulcanizers 
Speed Reducers * Gears * Extruders 


Chrome-plated interiors 





Cellulosics 
(From pp. 102-104) 


to increase and cellulosics will be 
affected proportionately. 

2. Automotive. Here, reduced 
car production had an adverse ef- 
fect on cellulosics sales. The mate- 
rial has not lost many applications 
in that industry (steering wheels, 
knobs, armrests, interior trim parts 
—mostly propionate and butyrate), 
but reduced car production has nat- 
urally cut into plastics sales. No 
new applications in these areas are 
foreseen; however, no losses are 
anticipated either. 

3. The general economy. In the 
past years, cellulosics frequently 
made up for lost applications by in- 
creasing poundage use in those 
areas where they were firmly estab- 
lished. Because of the general low- 
ered level of economic activity, this 
balancing act didn’t quite come off 
in 1960; the slack produced by 
the telephone switch to ABS and 
reduced car output was not taken 
up by any particular rise in other 
applications. 

Ladies’ shoe heels remain a 
tempting market. While the cellu- 
losics may have suffered a tem- 
porary setback, they have by no 
means given up this field. As long 
as spike heels are in vogue, Implex 
impact acrylic will get the lion’s 
share of the business. But cellu- 
losics will move in strong again 
once heels become squatter—a 
trend that is now expected in the 
fashion world. Total market for 
this application is around 4 million 
pounds. 

Toys still represent a fair mar- 
ket. Where clarity is required, 
cellulosics are the materials used. 
Roughly 5 million lb. went into 
this market last year. Pipe seems 
to have stabilized at the 3-million- 
Ib. level, and is expected to more 
or less remain there. 

THE GREAT HOPE of the cellu- 
losic segment of the plastics indus- 
try is blow molding. Several blown 
acetate applications are currently 
under evaluation and are expected 
to be commercial within the next 
18 months. 

No one is talking as yet; but 
both packaging and industrial uses 
are involved. Some marketing 
savants feel that this development, 
if successful, may even result in a 
growing cellulosics market.—End 
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NOW — 


SYNTHETIC 
FACTS 


PEARL PIGMENTS about... TINS OLSE 


FOR COMPOUNDING INTO if res? 
POLYETHYLENE CASEIN 


POLYSTYRENE POLYESTERS F A 
PHENOLICS (CAST) 


VINYL 
ACETATE ACRYLICS (CAST) 
POLYPROPYLENE 


NITRATE 
ACRYLICS and other resins 


GET THE 


for plastics 


COATING ALL SURFACES 


Rona Pearl Pigments are heat and light 
stable, non-reactive, non-corrosive, and 
impart high pearly luster, exceptional 
depth and brilliance at very low cost. 


If you are concerned with the physical testing of plastics 


. write today for a copy of 34-page Bulletin 59... 
contains full information and specifications on Tinius Olsen 
Universal Testing Machines * Recorders * Instrumentation ° 
Flow Testers * Heat Distortion Testers « Extrusion Plastom- 
eters * Stiffness Testers * Brittleness Testers * Impact Testers 
* Creep Testers * Wearometers - and many other special- 
ized testing machines, tools and accessories for plastics. 


TINIUS OLSEN 


Testing Machine Co. 
2440 Easton Rd. * Willow Grove, Pa. 


Write for New Technical Bulletin 


RONA PEARL CORPORATION 


A Division of Rena Laboratories, Inc. 
East 21st and East 22nd Sts., Bayonne 5, N. J. 
Manufacturers of Pearl Essence exclusively 
Plants: Maine + New Jersey * Canada 

















Vinyl chloride 


(From pp. 91-97) 


(even before that, Johns-Manville 
had made vinyl flooring for the 
buildings of the Chicago World’s 
Fair in 1932). Its vinyl asbestos tile 
business has increased nine times 
since 1950. The company also pro- 
duces solid vinyl tile. 

The solid and homogenous type 
vinyl floor coverings are estimated 
to have used over 45 million Ib. of 
vinyl resin in 1960, despite the fact 
that this branch of the industry was 
probably more affected by the 
housing decline than any other. 

The calendered-laminated section 
of the industry, which produces a 
vinyl-felt base material, is thought 
to have consumed about 20 million 
lb. of resin in 1960. 

As noted above there is still lots 
of room for growth in the vinyl 
floor covering market. The leveling 
off in 1960 is generally deemed as 
only a temporary slowing-down 
due to set-backs in nearly all kinds 
of business. A total of at least 250 
million lb. should be attained in the 
next five years. 
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If the estimates by various pro- 
ducers are anywhere near accurate, 
the sale of molding and extrusion 
grades fell some 20 million Ib. in 
1960 below the high figure of 1959. 
The separation into various end 
uses shown in the table on page 97 
can be taken only as a guess, useful 
in indicating trends. There are so 
many variables in the way products 
are grouped in this classification 
that no two estimates agree. 

However, the Tariff Commis- 
sion’s total for the entire batch 
is generally recognized by industry 
as reasonably accurate. Vinyl pro- 
ducers generally know how much 
of their resin production is used for 
extrusion and molding and can 
make an accurate report to the 
government; but an attempt to di- 
vide it up into various end uses 
involves a lot of guesswork. 

The first difference of opinion 
among producers as to end-use 
markets is in the field of phono- 
graph records. Early estimates for 
1960 indicated a slight rise over 
1959; later returns showed a de- 
cline. The large record producers 
did more business than in 1959, 


while the smaller producers gen- 
erally showed a decline. Increased 
production of stereo records helped 
overall volume somewhat, but rec- 
ords of this type account for less 
than 20% of the recording busi- 
ness; Hi-Fi platters and L. P.’s are 
still the bulk of the business. There 
is a trend toward small records 
made of calendered rigid vinyl, but 
so far they have offered little com- 
petition to standard sizes. 

THE SLUSH AND ELASTOMERIC 
molding classification is one of the 
most uncertain areas in the vinyl 
chloride category. There is little 
publicity about elastomeric mold- 
ings, although there are various 
molders who specialize in it and 
are doing very well. Included in 
such production are many indus- 
trial parts that are scarcely ever 
mentioned: wiring devices (espe- 
cially for cords on electrical ap- 
pliances) and a great variety of 
handles for tools, lawn mowers, 
and other wheeled equipment. The 
last two years have also seen an ad- 
vance into the shoe business with 
heels for women’s flats and with 
straight vinyl soles and heels for 





various types of shoes. Earlier res- 
ins failed in this application be- 
cause of cracking, but a 
type that resem- 
bles rubber has largely overcome 
this problem. 


new 


spongy material 


Molded plastisol items are by far 
the largest portion of the 58-mii- 
lion-lb, figure shown in the table 
on page 97. There may have been 


some decline in 


plastisol-molded 
doll bodies, although several pro- 
ducers still use it-for the so-called 
“baby-dolls”; nearly all doll manu- 
facturers, however, stick to vinyl 
for heads because of its more life- 
like appearance and texture. But if 
the use of plastisols for dolls has 
declined it has more than 
made up for by the increasing vol- 
ume of rain boots for women. 
EXTRUDED PROFILES are another 
area in this where 
difficult 
Vinyl extrusions used 
in the building trades in 1960 were 
down, but use in the 


been 


classification 
guesses by the trade are 


to reconcile 


automobile 
field was up. One estimator thinks 
there is from 50 to 60 ft. of such 
extrusions in the average car: welt- 
ing on upholstery, around windows, 


and for other purposes. This comes 
to 5 to 6 Ib. per car. 

Seven or eight million Ib. is used 
for shoe welting each year and an 
additional large amount for semi- 
rigid extrusions as molding around 
ceilings. Then there are core bases 
and various extrusions used for 
electrical purposes. Women’s belts 
consume a considerable amount of 
extrusions. Refrigerator gaskets is 
another big item. Vinyl monofila- 
ments are still used occasionally for 
brushes and for automotive wind- 
lacing, where they are woven over 
sponge rubber. Clear vinyl tubing, 
for medical and chemical applica- 
tions, for use in taverns as draught 
tubing, and for many similar uses, 
is big volume. Tiny-diameter tubing 
as for eye-glass templepieces, ac- 
counts for good volume. 

An interesting development of a 
year ago—now growing nicely—is 
a magnetized extruded shape used 
in refrigerators, kitchen cabinets, 
women’s purses, and other items 
where a closure between metal 
parts involves a tight fit 

And then, of course, there is the 
vast market for extruded strip in 


concrete water stops, highways, and 
window slides; these may be either 
rigid or elastomeric vinyl. 

WIRE COATING is a “pride and 
joy” of the vinyl industry. It was 
one of the first applications and 
has grown fairly steadily ever since. 
Although it fell off a bit in 1960, 
because its largest use is house 
wiring, a 95-million-lb. volume is 
still big business. It is also used on 
wiring for pole-to-house telephone 
circuits. Here it is replacing neo- 
prene; in other wiring applications 
it competes with polyethylene. 

There will be some doubters who 
question the 25-million-lb. figure 
for rigid shapes and pipe, but the 
evidence is convincing. Pipe, con- 
duits, and tubing is estimated to 
account for from 17 to 18 million 
lb., including, of course, rejects or 
waste. Those who estimate actual 
poundage of resin for pipe gener- 
ally omit rigid tubing which is used 
in instrumentation and various other 
odd places, nor do they include 
conduits, which is rapidly becom- 
ing a large volume application. One 
company has now received Under- 
writers’ aoproval for extruded vinyl 





HORESON-M*COSH, INC. 


Jet hopper loader 


Hopper-dryer and ? Thoreson-McCosh 


Hopper-dryer 


Shearway granulator, 
blender and loader 


Thoreson-McCosh 
new Hi-dri unit 


More production, lower costs Dries and preheats material at Granulates and loads in one oper- Simple mechanical (no chemicals) 


higher products quality because of less cost than conventional drying ation. With our Hopper-dryer it dehumidifier for use with our 
properly controlled conditioning ovens. Easy installation on stand- is the most effective drying, load- 


ing, granulating, blending unit 
obtainable. No compressed air 


Hopper-Dryers on extremely hy- 


of material, no compressed air ard injection and extrusion groscopic materials under high 


Easy installation in minutes machines. No compressed air humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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Europes major plastics event of the year 
* 


GRAND, 
NATIONAL 
& EMPIRE HALLS 
OLYMPIA 
LONDON 


21 June— 
1 July 1961 


(except Sunday, 25 Fune) 


This is 
an exhibition 
you must see 

Post this 


TODAY 
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INTERNATIONAL PLASTICS EXHIBITION & CONVENTION 


The greatest display of its kind ever assembled under one roof, 
this will be Europe’s major plastics event in 1961, presenting 
the most up-to-date developments in every phase of the Industry. 


The newest plastics materials, the latest processing machinery and 
equipment, finished and semi-finished products of every type, shape 
and size — the complete picture of world plastics progress — will be 
represented by exhibits from the principal manufacturing countries. 


Do not miss this vitally important Exhibition — or the 
concurrently held convention, where you can discuss every 
aspect of the industry with international experts. 


Organised by the ILIFFE journals 
‘BRITISH PLASTICS’ and ‘INTERNATIONAL PLASTICS ENGINEERING’ 
with the co-operation of THE BRITISH PLASTICS FEDERATION 





To the Exhibition Manager - Interplas - Dorset House - Stamford St - London §.£.1- England 
Please send me the 1961 Exhibition brochure, free season ticket, etc. 


DATE 
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POSITIVE "BUMPING’ CONTROL 


for Hydraulic Presses 


The type E574 ROBOTRON* Time Cycle 
Controller is designed to provide de- 
pendableautomaticcontrolofpress bump- 
ing and overall curing time in the pro- 
duction of molded plastic and rubber 
products. It permits precise control of 
the spacing and number of bumps, the 
amount of press opening during each 
bump, the time interval before high pres- 
sure is admitted to the ram, and the total 
time cycle. As a result, product quality is 
improved, rejects are reduced. 

Press operating cycles can be set up in 
as little as 15 seconds. Simply adjust 


four dials and a switch for each bump 
required in the cycle. 

With such precision control the min- 
imum number of bumps is effective. This 
considerably reduces strain and wear 
throughout the press, its packing and 
valves—even the shock reflected back to 
the pumping unit. 

The Rosotron Controller will accom- 
modate a wide range of product cycles. 
Installation and hookup requires a min- 
imum amount of work. Maintenance is 
minimal. Power supply, 115 volt, 60 
cycle. Write for Bulletin 96353. 


Taylor-Emmett Type D2532 Cylinder Operated Valves for Hor 
and Cold Service give maximum control effect in a minimum of space 
With about half the customary number of parts they are virtually main- 


tenance free. Tef 


on seals guard against both cylinder and stem leakage 


Bronze bodies with 316 SS seats and Nev-R-Grinp* discs are standard 
Available in Two-Way Normally Open and Normally Closed and Three- 
Way types. 750 psi body rating for cold service; 600 psi at 400°F. Operat- 


ing aif press 


ire trom 35 to §0 psi 


See your Taylor Field Engineer, or write Taylor-Emmett Controls, Inc., Akron, Obio, 
or Taylor Instrument Companies, Rochester, New York or Toronto, Ont. 


S. Pat. Off 


Taylor -Emmell Contrehs, Lne. 


A SUBSIDIARY OF Taylor [ustrument Companies 





conduit, which should give added 
impetus to demand for the mate- 
rial. There are several other con- 
duit-producing companies who are 
doing well even without the U. L. 
approval by selling to customers 
who prefer it where resistance to 
corrosion or rust is needed. 

The Japanese and Germans use 
much more rigid vinyl pipe than 
do Americans, but their material is 
mostly normal impact. In America, 
the use of impact rigid or unplasti- 
cized vinyl far exceeds that of nor- 
mal impact. 

Other extruded rigid shapes in- 
cluded in the 25 million Ib. con- 
sumption figure are such items as 
stair railings, window frames and 
slides, and numerous industrial 
items. The stair railings, placed 
over steel, are easy to clean, have 
a comfortable feel, and don’t have 
to be polished. Window frames 
have been under development for 
years—and at least three compa- 
nies now have them on a commer- 
cial basis. There is a chance that 
vinyl window slides may become 
standard in most new construction. 

The use of unplasticized (rigid) 
and elastomeric vinyl in extrusion 
and molding is likely to develop 
into a 50- to 100-million-Ib. market 
in the next six or seven years. Arti- 
cles in MODERN PLastics (Oct. and 
Dec. 1960) pointed out some of 
the fast-growing current applica- 
tions and some of the future possi- 
bilities in the construction industry. 
While hundreds of thousands of 
words have been written about 
plastics in construction, most of 
this has been theory. However, the 
vinyl branch of the industry has 
made the most practical advances 
in actually providing construction 
materials and methods with which 
to go to work. Many of the largest 
building supply concerns are al- 
ready deeply involved in the vinyl 
business, but developments are so 
comparatively recent that each is 
reluctant to release information in 
the hope that he can steal a march 
on his competitors. At the moment 
they seem most concerned with 
combining vinyl with other mate- 
rials for structural panels. Wood, 
metal, asphalt, Celotex, and gyp- 
sum board are all involved. The 
hopes of the vinyl industry for us- 
ing up its surplus capacity, and 
mayhap adding more, are tied in 
with a belief that this great con- 
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struction potential will become an 
actuality. 

THE USE OF RIGID VINYL for 
structural parts, especially pipe, has 
in some respects progressed farther 
in Europe and Japan than in Amer- 
ica. But domestic processors refuse 
to admit that the extrusion tech- 
nique is less advanced here than in 
foreign countries. They think there 
are many other factors involved 
which account for overseas prog- 
ress, such as unavailability of other 
materials in those countries, and in 
this country, higher costs, market- 
ing problems, and building codes 
that slow down progress. 

However, European equipment is 
being imported in significant quan- 
tity. This situation is about to be 
countered and remedied by lower- 
cost U. S. machines of similar de- 
sign now being developed. In addi- 
tion to their excellent performance 
on PVC materials, the screw pre- 
plasticating machines do a better job 
on all thermoplastics. This is be- 
cause they deliver a more uniform, 
thoroughly heated and plasticated 
melt to the mold, which results in 
higher quality parts having less 
molded-in internal stress. 

Another boost for increased use 
of unplasticized PVC is the pending 
introduction of the new Goodrich 
hi-temp vinyl dichloride resin 
which is scheduled to come into 
commercial production in mid- 
1961. This could be an epoch- 
making development in the history 
of vinyl chloride, since it is said to 
resist temperatures 60° F. higher 
than any previous vinyl chloride 
type resins. Extensive testing in- 
dicates that it will withstand 210° 
F. in service at normal pressures. 
It will thus be serviceable for carry- 
ing hot water in homes or build- 
ings. No imagination is required to 
realize the potential market when 
such pipe is adopted by the build- 
ing industry. 

Vinyl plastisol or dispersion res- 
ins continue to be one of the more 
attractive formulations in the in- 
dustry. They are found in one form 
or another in every classification 
named in the vinyl table on p. 96. 
Production in 1960 is estimated at 
around 100 million pounds. Plasti- 
sol formulators insist that this fig- 
ure is too high. However, various 
analysts claim that the formulators 
either underestimate their competi- 
tion or don’t realize how much for- 
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CARVER 
LABORATORY 
PRESS 


for Your 
Pressing 
Problems 
in Plastics 


RD 


The Carver Laboratory Press is standard equip- 
ment for research and development. Provides 
accurately controlled pressures to 24,000 Ibs. 
Carver Stand-rd Accessories include Electric or 
Steam Hot Plates, Carver Test Cylinders, Swivel 
Bearing Pilates, Cage Equipment. Promptly 
available from stock. Write for latest bulletin. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


3 CHATHAM ROAD, SUMMIT, N. J. 





WELDOTRON 


series SP 


FOR 


electronic 


Bonds plastics in seconds 


Most advanced design 
available 


Generator has fully 
filtered power supply 


One-knob DC power control 


These completely modern, self-contained machines 
almost instantly form seams that are stronger than 
the material itself. Rugged construction and low-cost 
operation make them ideal for large, continuous oper- 
ations. Press incorporates double “V” gib and slide 
construction. Models from 1.5 to 20 KW. For complete 
information please write Dept. M. 


ELDOTRON Corporation 


841 FRELINGHUYSEN AVENUE, NEWARK 12, N.J. ¢ TA 4-1096 





‘PLASTIC 
EXTRUSIONS 
BIG REASONS 


for choosing 


NALGON’ 
flexible 
plastic tubing 


- WATER-CLEAR 

- STERILIZABLE 

. CHEMICALLY 
RESISTANT 

. DIMENSIONALLY 
STABLE 

. UNUSUAL 
DURABILITY 

6. LOWER PRICED 


Whether you require tubings, rods, bindings, welt- 
ings, or special shapes, it will pay you to consult Vogt. 
THIS 75-YEAR OLD FIRM SERVES: 

Transportation + Refrigeration + Toys + Building + Agriculture + Chemical + Furniture 
VOGT MANUFACTURING CORP. 


100 Fernwood Ave.. Rochester 21, N.Y. © Detroit Sales Office: 630 Lycaste Ave. 





B & T AIR-HYDRAULIC PRESSES 
Step up both PRODUCTION and QUALITY 


This machine is unique in achieving very rapid advance by forcing 


oil behind the ram by means of a pressurized air reservoir 


accumulator system. Special valve allows free oil-flow without cavita- 


tion. No delay for pressure build-up when entering the power stroke. 


This system provides the speed of a punch press, the safety of rapid 


advance under low pressure to any pre-determined point, and the 


advantage of a 12” stroke. The 28 ton model shown has a die capac- 


ity of 17” x 33”. 


GREENLEE 


B&T MACHINERY COMPANY 


A DIVISION OF GREENLEE BROS. & CO 


ROCKFORD, ILLINOIS 


WRITE FOR COMPLETE INFORMATION ON THIS AND OTHER MODELS. 


300 West Eighth Street 
Holland, Michigan 
Phone EXport 2-234] 
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NEW! TRONOMATIC HIGH SPEED 
_ VACUUM FORMER with VERSATILITY 





from roll to cut sheets. 


Write, wire or phone for complete information. 


TRONOMATIC MACHINE MANUFACTURING CORP. 
25 Bruckner Bivd., New York 54, N. Y. « MO 5-4600 


Model 
VF-2436 


34 
7 


Manufacturers of plastic forming, molding, fabricating, sealing and cutting equipment 





mulating is done by the actual user 
of the plastisol—spread coaters, 
doll and toy manufacturers, etc. 
Plastisol consumption figures are 
sometimes hidden away in unlike- 
ly places or in small quantity appli- 
cations which, when added to- 
gether, make big totals. One man 
makes fish worms from 50-gallon 
drum orders; a spread coater uses 
300 to 400 thousand Ib. of resin 
a month. More than 5 million Ib. 
of resin is believed consumed in 
casting film, extruding profiles, in- 
sulating wire, and as covers for in- 
jection-molded items such as arm 
rests. Dip-coated wire baskets, gadg- 
machines, nuts and bolts, 
take a good quantity of plastisol. 
Artificial flowers are a big market. 
Several million Ib. a year is used 
around sewer pipe joints. One proc- 
essor keeps a machine 
going almost the year round on 
medical tape. Several companies 
are extruding plastisol on fibrous 
glass yarn for screen cloth. Hobby 
horses and numerous toys are 
molded. A 10-mil coating is applied 
to aluminum house siding. The 
vinyl coating job on steel is still 


ets for 


casting 
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small—maybe a million lb., but 
when the expected big orders come 
along, this market could rise to 15 
or 20 million Ib. a year. 
Spread-coating plastisols, al- 
though only 20 million Ib. or so in 
1960 because of a drop in uphol- 
stery applications, are picking up 
new markets. They are now used on 
burlap or paper for auto trunk 
liners and kick pads, on scrim for 
wall covering, and on fabric for 
tarpaulins. The above-mentioned 
coated paper component for floor 
coverings alone takes over 20 mil- 
lion Ib. a year. And just last year 
plastisol moved into the booming 
market for outerwear jackets. 
TARIFF COMMISSION FIGURES 
show that the calendering business 
enjoyed quite a boom in poundage 
volume last year. Despite this the 
calender operators claim there was 
little profit. Film prices were raised 
at the beginning of the year for the 
first time since the early 1950's, 
but according to some producers, 
there was considerabie “chiseling” 
on list prices before the year ended. 
Neither will some film and sheet 
producers believe the government 


figures—they think some _ resin 
which isn’t actually used for calen- 
dering purposes is getting into 
these figures. Yet despite such com- 
plaints, it seemed that 
practically every calendering com- 
pany enjoyed good business. Opti- 
mism in the industry was indicated 
by two new calenders put in opera- 
tion in 1960; another is scheduled 
for 1961. Each calender line repre- 
sents an investment of $500,000 to 
$1,000,000. 

The film and sheeting business is 
so closely interwoven that separat- 
ing the amount of resin used by 
each is difficult. It is best to com- 
bine them and, thus, compare the 
total of a little over 200 million Ib. 
with about 185 to 190 million Ib. 
used in 1959. Included in this fig- 
ure is between 6 and 10 million Ib. 
of extruded and cast film and 18 to 
20 million Ib. of calendered rigid 
or unplasticized sheeting. 

The sheeting figure in MopDERN 
PLastics varies from the Tariff 
Commission’s figure, since the lat- 
ter includes resin used for calender- 
coated fabric; we report this under 
fabric treatment. (To page 185) 


obvious 
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Read what they say about REED 


eewe emphasize quality in custom 
molding .. . and get it with our 
new REED 350TCL ... 12/16 oz. 
This is really a versatile molding 
machine, fast and easy to set up. 
We haven’t yet found a job that 
pushes it to the limit. 
REED economy gives us 
competitive operation unmatched 


by other equipment. ®&® 


STANLEY M. KNAPP, JR., Vice President 
Trimold, Inc., Buffalo, N.Y. 





REED-PRENTICE 


PACKAGE 


MACHINERY COMPANY 


division of 

Nom ; SACHUSETTS Sa : : tee 
et ee Trimold runs this Fisher-Price toy lunch kit, a 14.75 oz. shot of high impact 
polystyrene, on an overall 32 second cycle. The 20” x 29” mold has 9 cavities, with 
12 slides and 30 cross-over shut-offs. For full details on a 350TCL—12/16 oz. 


BRANCH OFFICES: NEW YORK « 
DEARBORN + 


CHICAGO « BUFFALO e 
KANSAS CITY « 


CLEVELAND 
LOS ANGELES 


REED, call your Reed-Prentice Sales Engineer. 





The resin used in fabric treatment 
for 1960, and listed under this 
heading in the table on page 96, is 
estimated at from 41 to 45 million 
lb. for calender-coating, 20 to 25 
million lb. for spread-coating, and 
a few million Ib. for miscellaneous 
uses such as primer coating before 
the plastisol is laid down. Estima- 
tors’ opinions on spread-coating res- 
in used in 1960 vary all the way 
from less than 20 million Ib. to as 
much as 34 or 35 million. The 12- 
million-lb. allotted to paper treat- 
ment by MODERN PLAsTIcs may be 
high; admittedly, some of it may 
belong under fabric treatment, and 
probably even some of the plastisol- 
coated paper used in floor covering 
is reported in this classification. 

However, the resin volume re- 
ported for fabric treatment does 
not include the film and sheet lami- 
nated to fabric for the upholstery 
industry. Laminating use has 
grown to many millions of pounds, 
but is reported as resin used in film 
or sheeting. 

Increased use of vinyl sheeting 
in 1960 was due partly to the 
greater amount used per automo- 
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bile, even though the “compact 
cars” have a smaller interior sur- 
face area. Other laminates and in- 
flatable products also contributed 
generously to the upsurge. 

The widely discussed vinyl-to- 
metal laminate probably didn’t 
consume more than a million Ib. 
of compound in 1960, but it is a 
most promising material for the 
future. Gradual rather than speedy 
growth of this application is antici- 
pated. Such lamination is a special- 
ized business that requires skill and 
experience; furthermore, the pro- 
ducer must have a large variety of 
patterns. The formulation is stiffer 
than most other film or sheet vari- 
eties and must withstand tempera- 
tures of 400° F. during embossing 
and adhering to metal. 

A separation of vinyl chloride 
sheeting into various end uses is 
impractical, since there is general 
disagreement about what went 
where. But one producer was bold 
enough to guess that in 1959 his 
examination of the field indicated 
that about 60 million Ib. went to 
upholstery; 20 million to inflatables 
and wading pools; 28 million to 


handbags, novelties, and shoes; 17 
million to laminates; 10 million to 
book binding; 6 million to auto seat 
covers and convertible rear win- 
dows; 3.5 million to wall covering; 
and the balance to assorted uses. 
All these figures apply to sheeting 
of more than 10-mil thickness. 

AN EXCITING DEVELOPMENT that 
took place in the third quarter of 
1960 was the retail introduction of 
a new type of vinyl-insulated jacket 
for outerwear. This garment insu- 
lation can be made by casting a 
plastisol foam onto a fabric with 
a tough skin on the outer surface. 
However, the great part of this 
material was produced on calen- 
ders, using a conventional calender- 
ing resin into which is incorporated 
a blowing agent; after calendering, 
heat is applied to create an integral 
foam layer. The result is a soft, 
“sandwich-like” structure (vinyl 
skin, foam core) that has taken 
the sportswear market by storm. 

The table on p. 95 that lists uses 
for vinyl film speaks for itself. The 
amount used for laminating and 
quilting is subject to more dispute 
than any of the other products; 
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Little Giant Injection 
rs Press — Pneumatic 


Check the “Big Giant’’ features 
Automatic Cycle Speed—50 to 500 p/h 
Automatic Cylinder Heat Control: + 1° 

Automatic Mold Heat Control: + 1° 
Automatic Hopper—For Accurate Feeding 
Automatic Nozzle Shut-Off Valve 


Automatic Ejection of Molded Items 
1/3-Ounce Capacity Completely Automatic 


Semi-skilled operator can set up 
and operate press in 30 min- 
utes . . . press operates on 100 
psi line pressure . . . floor space 
required—20” x 30”. 


Simplomatic Mfg. Co. 


Dept. MP-61, 4416 W. Chicago Avenue Chicago 51, Ill., U.S.A. 














Tomorrow’s leaders need 
your help today. 


There’s a great need for MODERN 
PLASTICS ENCYCLOPEDIAS to be 
To—MODERN PLASTICS ; f 8 eset 
. usea aS reterence anc ex 00 
575 Madison Avenue 


New York 22. NY material by students in univer- 


sity and other plastics courses. 

Yes, I'd like to donate my 
last year’s Encyclopedia to a 3 
student. Please send me a copy of last year’s issue to such 
forwarding label made out a student just fill out the coupon 


ad —_ purpose, and I'll do and mail it to us. We'll send you, 


If you’d like to forward your 


in return, the name of a student 


iene or instructor who wants your 





book—with an address label all 
made out. 





Joel Frados 
Company EDITOR 





P.S. The response of MODERN 
PLASTICS’ subscribers to pre- 
vious requests for student copies 

has been truly enthusiastic. Sev- 
Address eral thousand copies of earlier 
Encyclopedia Issues have thus 
far been distributed to students 
in our schools and universities! 




















one reason is that both film and 
sheeting are used for laminates, 
with small chance of discovering 
which is which from a statistical 
viewpoint. There are scores of uses 
for vinyl film, including a vinyl 
skin over urethane foam for rug 
underlays, ironing boards, place 
mats; a film facing over padding 
for nursery items, head boards, 
head linings in autos; upholstery; 
wall coverings; handbags; novelties; 
table covers; flocked vinyl; skirts 
of auto seat covers; 312-gage vinyl 
with nylon scrim for ground swim- 
ming pools and tarpaulins; beach 
umbrellas with printed vinyl top 
and bottom and a scrim interior 
core; outdoor chair webbing. The 
application accounting for the 
largest volume of vinyl film may be 
furniture, especially dinette sets 
which use a vinyl-to-vinyl unsup- 
ported laminate of 4 mils and over. 
Many calender operators have 
taken over this laminating business, 
since it is claimed that they can 
make film or sheet for laminating 
and then complete the operation 
faster than they can calender-coat. 

Another area ci growth is in 
adhesive-backed film. An interest- 
ing item here is an adhesive-backed 
vinyl with a metallized Mylar sur- 
face for appliance decorations, 
packaging, and boat panel decora- 
tion. The principal applications 
promising growth for adhesive- 
backed film, however, are wall 
coverings, wastebaskets, shelves, 
etc. At least five major companies 
now produce this film. 

The original old-timer in this list 
of film applications has fallen on 
hard times. This would be curtains 
and draperies. Today there are only 
four or five large manufacturers 
of such items left, and even they 
also produce polyethylene drapes 
which are cheaper than vinyl. 

The vinyl industry is big and 
vigorous—more versatile than any 
of its plastics kinfolk. Its volume 
will continue to grow for a long 
time to come, but the profit figure 
for the resin supplier and processor 
is nothing to brag about. There 
has been too much hurry to get 
into “something good.” The result: 
a plague of over-capacity constant- 
ly hanging over the industry and 
resultant price instability. A period 
of adjustment that would allow de- 
mand to catch up with supply 
would be helpful.—End 
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The KAUTEX Blowing Machines fa nated 
every manufacturer of plastic good 

in the world because KAUTEX 

biggest blow-moulder in Europe 

had put al! its practical Know-how into 


its “nomemade’"* machine 


KAUTEX-WERKE 





to a big plant REINOLD HAGEN 
rder a KAUTEX Blowing Automat HANGELAR/SIEGBURG 


seinies © Gaines GERMANY (WEST) 


KAUTEX is the leader in the plastics biowing tieid 


FOR FAT OR WATER-BASED 
FOOD WRAPS 


COMPARE HARCHEM DIBUTYL SEBACATE 


with any other non-toxic plasticizer 


FDA approved as a non-toxic plasticizer for 
fat-based and water-based food wraps, Harchem Dibuty! Sebacate offers you these features 
compared to all other plasticizers: 


BEST LOW TEMPERATURE PROPERTIES... BEST HEAT STABILITY IN 
TERMS OF DISCOLORATION AND ODOR... LOWEST DEGREE OF TACK... LOW INITIAL 
VISCOSITY FOR PLASTISOLS... PLUS BETTER THIXTROPIC PROPERTIES. 


Efficiency Level to obtain equal 
moduli (parts per hundred) 





Low Temperature Flexibility 
TI’'C @ 135,000 psi 














Users have proved that the higher cost of Harchem Dibutyl Sebacate is offset by its low specific 
gravity and far greater efficiency. 


Write for Data Sheet 
=) HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
mes BETTER PLASTICS 25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 





ANADA HARCHEM LIMITED TORONTO 
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Manufacturers’ Literature 


Described below . . . the latest literature, catalogs and brochures from the 
plastics industry. Dollar saving and dollar making ideas and data .. . 
available without charge. 
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PLASTICS DATA GUIDE. 12-page illus- REACTIVE RESIN MIXES. Illustrated 
trated book summarizes the typical appli- sheet describes equipment that propor- 
cations and advantages of many plastics— tions, and mixes reactive resin 
including polyethylene, epoxy, phenolic, mixes. Features, specifications, other data. 
re ene, vinyl resins and compounds, CPM Special Machinery Corp. (116-A) 


PLASTICS Ss, bn es aed 
po ong lly me F 

techniques for designing plastic 

Covers such subjects es Rng wall Rick. 


ness, threads. line, knurling, etc. 
American nl eee 


(101-A) m charts included. Union 


Carbide Plastics Co., Div. of Union Car- 


MOLD DESIGN, MOLD MAKING, 
MOLDING. 4-page illustrated brochure 
discusses the three most important phases 
of plastics production. Covers industrial, 
automotive and electronic industries. 
Byrd Plastics, Inc. (102-A) 


PLASTICS PREHEATERS. 6-page illus- 
trated folder describes high frequency 
equipment that offers greater economy in 
preheating plastics preforms. Complete 
information, specifications,  operatin 

notes, other data. Chemetron Corp., Gird- 
ler Process Equipment Div. (103-A) 


BALING PRESSES. Illustrated brochure 
mts features of line of high-speed 
Balin ~~ — 50 models for effi- 
aut’ yd = oy ics, paper, light- -gauge 
ale weights ranging from 
50 ry an "1500 Ibs. Consolidated Balin 
Machine Co. (104-A 


MOLDING PRESSES. 15-page ae 
brochure describes fiberglass iding 
nan featuring variable pdt m9 an 
closing speeds, variable stroke and open- 
ing and closing tonnages. Performance 
and construction features, other data. Erie 
Foundry Co., Hydraulic Press Div. 
(105-A) 


FOAM .—_~ Five catalog pages 
describe f Perm machines with capacities 
ranging from 150 grams to 50 Ibs. a min- 
ute. Sc tic diagrams, technical data, 
other information. Gabriel Williams Co., 
Inc. ( 106-A) 


COLD MOLDING. 12-page illustrated 

ascie, antoes ptt meltve, @ fos, 

r com 

for electrical insulation—in sizes ranging 

en 5 6 % in. Say to 24 in. square. 
other 


Ste don ‘XFS 
= Culdd Mie Co tt 


(107-A) 


PLASTICS FOR sarap ag 


bide Corp. (110-A) 


HEAT SEALING MACHINERY. 12- 
page illustrated catalog describes thermal 
impulse heat g mac for ther- 
—— materials. —— nd, et 

power operat pneumatic 
and electromagnetic models. Vertrod 
Corp. (111-A) 


SOLVENTS AND CHEMICALS. 4-page 
illustrated folder describes aliphatic and 
aromatic solvents. Includes test results on 
solvency, volatility, composition. Also dis- 
cusses chemicals like paraxylene, durene, 
sulfonate, etc. Sinclair P cals, 
Inc. (112-A) 


PLASTIC CYLINDERS. 6-page _illus- 
trated folder describes Be hang 
fabricating and beading 

specifica 


Com tions, spas tages, ater 
data. Taber Instrument Corp., S 
tics Equipment Div. ( Tea) 


TEMPERATURE CONTROL UNIT. Il- 
lustrated sheet describes new temperature 
control unit for plastic injection molding 

machines. Specifications, advantages, 
other data. Protective Closures Co., Mo- 
kon Div. (114-A) 


VACUUM COATING. 28-page illustrated 
book discusses vacuum coating and de- 
scribes vacuum coating equipment. Com- 
plete information, phe agen data. 
Consolidated Vacuum Corp. ae ry 
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PAINT STRIPPER. Instruction sheet 
covers paint stripper aot successfully re- 
moves enamels onsen, epoxy fin- 
ishes, mec nishes, rubber 
coatings, melamines, plastisols, etc. Dy- 
tex Chemical Co. (117-A) 


ALL PURPOSE GRANULATOR. 4-page 

illustrated folder describes granulator 

with improved bite and new 2-bladed ro- 

tor. Features new slicing action that cuts 

= materials. Injection Molders arpey 
0 


SPECIALIZED RESINS. 56-page illus- 
trated book describes line of specialized 
resins. Includes general information on 
plasticizers, stabilizers, colorants, fillers 
and lubricants. Also di pre-blend- 
ing, mill-mixing, cal ested 
basic formulations, etc. The 
& Rubber Co., Chemical Div. 


Tire 
(119-A ) 
VINYL PLASTICS. 16-p illustrated 
book describes polyvinyl Tt ake suis 
Includes information on plastics a wire 
and cable, rigid extrusions, flexible extru- 
sions, molding, foam and a F wnat 


sol molding, etc. B. F. Goodri 
cal Co. (120-A) 


SPARK EROSION MACHINE. 6-page 
illustrated booklet describes line of eq 
ment that machines metals of all 


fications, p 
me. Charmilles 
(121-A) 


MANUFACTURERS’ LITERATURE SERVICE 
Please send me the free items circled below. [_] | am a non-subscriber* 


1 am [] o subscriber 


101-A 102-A 103-A 104-A 105-A 106-A 107-A 108-A 109-A 110-A I11-A 
112-A 113-A 114-A 115-A 116-A 117-A 118-A 119-A 120-A 121-A 122-A 
123-A 124-A 125-A 126-A 127-A 128-A 129-A 130-A 131-A 132-A 133-A 
134-A 135-A 136-A 137-A 138-A 139-A 140-A 141-A 142-A 143-A 144-A 





(Please 





OW we de an Sam 0 puieed chee oe ones Ee & cate Ge 
next twelve menthly issues ennvel Encyclopedia | W.S.A. & 
Print $5.5 oll ethene $25.00) pleese check below: — 


( Check enclosed 


check 
CI Send bill 








STREET ..... 


CITY 2... cecccccccccce STATE 


(This card cannot be honored after April 15, 1961) 





Manufacturers’ Literature 


plastics industry. "Dollar saving and dollar making ideas and data . 
available without charge. 


ON A LL TT ae TT 


@ SELECT the items you want 


© CIRCLE the corresponding numbers on the post card 
© FILL IN the information requested 


© MAIL — no postage required 


EQUIPMENT - 


SUPPLIES 


SERVICES 





POLYESTER RESINS. 12-page illus- 
trated booklet offers comapagniore study of 
— corrosion subiaase a 2 

yester —, a g » 
ester resin, and an isophthalic po lyester 
amor 4 Of —— to those in oe chemical, 


paper, petroleum 

Pther’ industrial elds. 

other data. Atlas Powder Co. 

REINFORCED PLASTICS. Folder with 

illustrated insert describes diversified line 

of reinforced or items—includin; 

anaes ae equipment wo os 
driver enclosure, axle 

8 icld.. Armored Plastics Co. trailer Sa} 


SHEET CLEANER. 4-page illustrated 
folder describes sheet cleaner that a 
fast, steady running .. . full 

without stops for unnecessary ae 
General ideation, diagrams. The 
Doyle Company. 


STABILIZERS. 30-page book hae “y 
line of liquid and solid stabilizers. Cov- 
ers such subjects as stabilization of poly- 
vinyl chloride, stabilizer recommendations 
for specific applications, table of physical 
properties, ps | other information. Argus 
Chemical Corp. (125-A) 


PORTABLE HARDNESS TESTER. II- 
lustrated catalog page describes portable 
hardness tester for aluminum, aluminum 
alloys, copper, brass, other soft metals and 
plastics. _——~ data, schematic dia- 
gram, etc. Barber-Colman Co. (126-A) 


BALL JOINTS. Comprehensive catalog 
covers wide variety of subjects includin 
ball joints, rete and | oe. self 


aligning swivels, ewiveloving 
joints, rotary jotats. =e 

specications, d diagrams, ~ hy a ~ 
co Mfg. (127-A) 
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PLASTIC-MOLDING STEEL. te 
ideal = plastic molding TAL bs it takes 
i 

high, mirror-like polish. General informa- 
tion, queen, other data. Bethlehem 
Steel (129-A) 
SUBSTRATES. 4-page illustrated folder 
covers line of eight transparent films used 
as bases or substrates for polyethylene ex- 
trusion coatings and laminations. Informa- 
tion includes characteristics of substrates, 
barrier properties, — advantages 
of each substrate, graphs. E. I. 
du Pont de Nemours & Co., Inc. (130-A) 


SHEETS, RODS, TUBES. 16-page prop- 
erties chart covers lastics, thermo- 
sets, high pressure laminates. += in- 
formation on specific gravity, refractive 
index, compressive strength, specific heat, 
etc. Commercial Plastics & ey On e 
” 


WIRE GAUGE. Senge Saaeetied Site folder 
describes wire gauge © 

tact measurement and 

eter control for 

— wire, 


a dmg Klaments, special v —. bers 


Inc., Weston Instruments Div. 


SPRAY GUNS. 1epeee illustrated book- 
let describes line of hand oe .= 
tomatic 


os id leaning gu, Fy 
General information, 
vantages magn The De Vilbiss 
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durability, structural 
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recommendations for specific =_4 ap- 
lications. The Firestone Tire & Rubber 
., Xylos Rubber Co. Div. (138-A) 
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PLASTIC: 


Offers a Complete Service-in-Depth 
for Users of Plastic Materials 


Celanese Polymer Company offers manufacturers, High, Medium and Low Density 
POLYETHYLENE 

molders and product designers a comprehensive jeqpaemeaeensntne 

plastics service that includes assistance in applica- CELLULOSE PROPIONATE 

tion and design, plastics selection and product test- CELLULOSE ACETATE 

ing ... laboratory and field service . . . and prompt POLYESTER RESINS 


deliveries from strategically located warehouse Acetate, Propionate and Triacetate 


facilities. CELLULOSE FLAKE 
7” * * 
Celanese Polymer Company is a Division of Celanese Corporation of America. TECHNICAL SERVICE 





FORTIFLEX Complete Range of Polyethylenes 


Resins ranging from high to low density. There are four basic 
Fortiflex types: Series A, B, C, and D. Fortiflex A and B available 
in natural or scientifically color-matched to your specifications. 
Fortiflex C and D available in natural only. Applications: house- 
wares, appliances, automotive and electrical parts, wire insula- 
tion, pipe, toys, containers, paper coating, film and sheet. 


FORTICEL ellulose Propionate 


Outstanding among thermoplastics for its excellent balance of 
properties, Forticel meets the demands of a number of automotive 
and appliance applications. Forticel has excellent dimensional 
stability, toughness, surface permanence and moldability, and is 
free of objectionable odor. Applications: automotive steering 
wheels and decorative trim, appliance and telephone housings, 
brush backs, dials, knobs and blow molded products. 


ACETATE ulose Acetate 


Rugged, versatile, economical, Celanese Acetate is unequalled 
for its combination of toughness, clarity and price. It is available 
in a wide range of formulations and flows—in a limitless variety 


of scientifically matched colors. Applications: shoe heels, appli- 
ance housings, jewelry, tool handles, toys, sun glass frames, brush 
backs, houseware items and blow molded products. 


POLYESTER RESINS 


Here are the properties that speed production, cut down rejects. 
Celanese Polyester Resins offer fast cure, low drainage, better 
wet-out in hand lay-up. They are unequalled for saving time and 
labor on critical large area moldings. And they are outstanding 


ee re 


for formulating and molding pre-mix and matched die pafts. 
Applications: Boats, refrigerator doors, truck bodies, cooling 
tower grids, automotive and appliance parts, electronic housings, 
and decorative items. 


CELLULOSIC FLAKES 


Celanese offers cellulose acetate, cellulose triacetate and cellulose 
propionate flake in a variety of grades to basic industries such as 
plastics, sheet, film, fibers, protective coatings and adhesives. 
Specific applications include lacquer for paper, wire, and flash- 
bulb coatings; film and sheeting for photography, graphic arts, 
and transparent packaging; molding powder for extrusion and 
injection molding of tool handles, tubing, and toys; and binders 
for color concentrates. 











Polystyrene 
(From pp. 97-102) 


arm rests and kick panels, machine 
housings, women’s shoe heels, lug- 
gage, appliances, dishwashers, 
sweeper parts, and a wide variety 
of other applications. 

Considerable conjecture is passed 
around concerning the possibility 
of lower prices for acrylonitrile- 
type styrene copolymers, since the 
prices of both monomers that go 
into the copolymers have decreased 
considerably over the years. The 
ANS type of 70% styrene-30% 
acrylonitrile is based on a blend of 
a 12¢ material and a 24¢ material 
but the cost of production is high— 
acrylonitrile (vinyl cyanide) is dan- 
gerous to handle and the explosive 
reaction of the two is critical. A 
safety-proof plant is expensive to 
build and to operate. 

Another styrene-type copolymer, 
Dow’s Zerlon styrene-methacrylate 
combination, a material designed to 
compete with methacrylate poly- 
mers for use in sign, ae Be Butyrate by 
and refrigeration applications is 
still being tested, particularly for ill 
weathering. But it is expected to the mi ion 
gain acceptance in several markets. 
It has a price advantage over - 
methacrylate 49¢/lb. compared aes easy with 
with 55¢, and it weighs 14.2% less. Here’s the millionth butyrate 
Two styrene-type products de- flashbulb reflector metallized 
serving of mention, though still in by Luster-Coate Metallizing CVC coaters 
comparatively small volume, are | Corp. in a single CVC 48” 

. ; coater. 
foam and film. Consumption of all 
styrene foam is thought to be in 


a 40- to 50-million-Ib. range and Butyrate is no problem for Luster-Coate Metallizing 


growing rapidly. Molded foam Corp., Rochester, N. Y. In one of their 48” CVC coaters 
drinking cups made their debut 


ic fini reflectors 
about two years ago. Packaging use they put flawless metallic finishes on butyrate 

has multiplied at a furious pace, at a rate up to 1100 pieces per cycle, three cycles per hour. 
but is still small potatoes compared ; : : 

to use of foam as insulating mate- On simpler plastics and metal—for appliance, automo- 
rial in new construction. Use in tive and electronic parts—they get up to five cycles an 
boats and rafts as a flotation mate- hour. 

rial also shows activity. Monsanto 


has entered the styrene foam field Cost is low—far less than a dime’s worth of metal per 
with a variation—foam film or 


cycle. Quality? High enough so that Luster-Coate is ex- 
Santofome—that is expected to 


i peat business. 

compete pricewise with paper for panding to handle the rush of new and re 
dececntive gee yoko gpenny zm Find out how easily a CVC coater can solve your metal- 
10 to 30 mils thick. Cups can be acs . ‘ 
made from this material on paper lizing problems. There s a complete line, from laboratory 
cup-forming machines. It has doz- size to 72”. Just write for Coater Bulletin 2-2. 
ens of possible uses. Reports on 
styrene foam were given in the atvo, 
July, September, and October 1960 ° C, * Syne 
issues Of MODERN PLASTICS. Consolidated Vacuum orporation (Bb: 

Polystyrene film looks extremely na 6. ene vane “te, 
promising and is now available in ROCHESE , 
thicknesses from % up to 20 mils; 
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Plax Polyflex biaxially oriented film 
from 5 to 8 mils thick is now 
widely used for thermoformed lids 
and packages. Dow’s Trycite, not 
yet more than 3 mils thick, as well 
as thin Polyflex and Visking’s new 
Visolyte, are working into markets 
where low cost and dimensional 
stability, but not necessarily great 
strength, are involved. For window 
envelopes it is cheaper than acetate 
and may even compete with glass- 
ine in the future. Crispness and 
clarity are major properties of this 
film but it is also being upgraded 
to eliminate static, to reduce 
scratchability, to permit heat or 
solvent sealing, and to give better 
barrier properties. 

Another stimulus to polystyrene 
film growth is the development of 
a cold-forming process by which 
die cut blanks can be formed into 
lightweight trays. The technique 
seems especially applicable for the 
folding carton field. 

The percentage use of general- 
purpose and impact styrene for 
various end uses showed several 
interesting changes in 1960. Vol- 
ume of use in household refrigera- 


tors went down 4 percentage points 
and represented a loss of 25 or 30 
million pounds. This loss was par- 
tially made up by increases in pack- 
aging, housewares, and appliances. 

There are many signs in evidence 
to indicate that the use of plastics 
in refrigerators is on the verge of 
either a revolution or a long step 
forward in evolution. The refrig- 
eration industry is optimistic about 
its efforts to build a refrigerator 
with thinner walls and greater 
storage capacity. A great part of 
this optimism has been created by 
the potential use of urethane foam 
as the insulating medium. This de- 
velopment may take two years be- 
fore it reaches maturity, but when 
it does become established, the use 
of styrene-type materials in refrig- 
erator shells backed up by foam 
could grow to 130 to 150 million 
lb., according to some estimators. 

If the volume of polystyrene has 
declined in refrigeration it has 
been made up for in packaging. 
This part of the industry grew from 
less than 50 million Ib. a few years 
ago to well over 80 million in 
1959, and ended up somewhere be- 


tween 90 and 98 million lb. in 
1960. Estimators differ since they 
don’t all agree on what products 
should be classified as packaging. 
The figure used by MODERN PLAs- 
Tics includes general-purpose, im- 
pact, and off-grade resin, film, and 
foam cushioning such as that used 
for typewriter shipping boxes. 
Polystyrene is giving promise of 
becoming the “pig iron” of the 
packaging industry—not because it 
has properties like iron but because 
it can be used to fit so many pack- 
aging needs at very low cost. 
Bottles and jars are an example. 
Almost no polystyrene bottles and 
jars are produced today but the 
packagers are missing a bet if they 
don’t examine its possibilities. Im- 
pact styrenes can be _ injection 
molded, thermoformed, or blow 
molded into thin-wall or thick-wall 
bottles or carriers of variegated 
size or shape. There have been 
some unsuccessful efforts in gen- 
eral-purpose for bottles, but im- 
proved impact styrenes are dif- 
erent. A blow molded impact sty- 
rene container for talcum powder 
is already on the market. In 





22 02. SHOT — single feed! 


PARTS UP TO 12” DEEP — Fast! 
DEPENDABLE because it’s shockless | 


It’s the most versatile of all smaller 
molding machines—you can mold most 
parts usually considered the work of three 
machine sizes—1l2, 16 and 20 oz. And 
it’s fast—full injection in only 2% sec- 
onds! Mold thick parts or thin, deep parts 


or shallow. 


NATCO 


Natcos are available in stock sizes up to 
85 oz. All offer these features that mean 
more profit for the molder: shockless hy- 
draulics for trouble-free operation—two- 
speed injection—fastest clamp action— 
interchangeable 20,000 and 30,000 psi 
plungers—many more. Call or write today. 


Ask for Specification Bulletin 3000 


PLASTICS 

MACHINERY 

DIVISION 
For over fifty years, 
designers and builders 
of automatic 


National Automatic Tool Co., Inc. 
production machinery. 


RICHMOND, INDIANA 
Representatives in principal cities. 
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Europe, injection molded bottles 
are used for vinegar. Styrene foam 
also has prospects for packaging 
and is already being used for cos- 
metic jars. Styrene foam film is 
similarly showing potential in 
spiral-wound containers and in- 
sulating bags. A sizable portion of 
general-purpose polystyrene is now 
even being used in 60-mil-thick 
molded jars for Mentholatum with 
so much success that producers of 
other “ointments” are interested. 

Two styrene copolymer blends, 
methacrylate and _ acrylonitrile 
types, are particularly interesting 
as food packaging prospects. They 
have extra-fine clarity and a record 
for chemical resistance. 

Right in line with bottles as 
markets for prospective volume use 
are closures. At least 10 million 
Ib. is now used for this application. 
Impact grade is considered best for 
closures, but caution in compound- 
ing is advised to ensure good per- 
formance. Too much rubber in the 
formulation may cause overrun in 
the closure and too little reduces 
aging properties under loading and 
also raises costs. A liquor com- 


pany now switching to a bottle 
closure of impact polystyrene from 
one of phenolic is said to have ex- 
perienced less breakage with the 
new type. Estimators predict that 
use of styrene-type closures will 
eventually consume more poundage 
than today’s entire thermosetting 
closure market. 

Table-ready decorative contain- 
ers, in which the eatable product 
can be served, are already in use, 
but the quantity use here is tiny 
compared with what may be ex- 
pected. Cottage cheese alone could 
use 750 million one-pint contain- 
ers. For impact sheet at 1542 gm. 
this could be large volume. Ther- 
moformed cups that can be used 
for containers or sold for hot and 
cold drinks are claimed to be com- 
petitive with paper. Greater 
strength to weight and more heat 
resistance are favorable factors. 

The biggest current application 
for polystyrene in packaging is, of 
course, containers and lids. To 
show the volume of various types 
of polystyrene packaging applica- 
tions, One producer has made the 
following estimate of the most 


widely used varieties in 1960, in 
terms of millions of pounds of 
styrene used: 
Ice cream containers 9 
Cottage cheese containers 4 
Hot drink cups l 
Tomato boats 8 
Stock boxes 20 
Closures 10 
The next-fastest growing appli- 
cation in polystyrene for 1960 was 
appliance housings. This area in- 
cludes housings for television, 
radio, and scores of other items, 
especially such small household 
units as electric knife sharpeners 
or can opener gadgets. Most of this 
material is high impact grade which 
has been made more serviceable 
by introduction of better heat re- 
sistant formulations. These formu- 
lations are also now applicable in 
automotive use or duct work, air 
intakes, and the like. And, as a 
matter of course, their use applies 
to lighting fixtures. This latter 
market used 7 or 8 million lb. a 
few years ago and now consumes 
something over 12 million as a re- 
sult of continual improvement in 
polystyrene’s light stability —End 





NATCO 400 


gives yOu... 


28 oz. SHOT—single feed! 


PARTS UP TO 15” DEEP—fast! 


DEPENDABILITY — because it’s shockless! 


The NATCO 400 Injection Molding Machines are 
designed for versatility and dependable trouble-free 
molding. They are offered in three variations to 
provide maximum efficiency in any molding up to 
28 oz. shot capacities. 


The 400, as with all other NATCO models from 
12 to 80 oz. capacity, include such features as . . . 
shockless hydraulics for low maintenance operation, 
two speed injection control, high speed clamp 
action, automatic dual voltage heating and big ca- 
pacity leakproof heating chambers. These and other 
NATCO features mean more profits to all molders. 


For more complete information call or write for 
NATCO Bulletin 2001. 


For over fifty years, 


designers and butders of National Automatic Tool Company, Inc, 


automatic production machinery. Plastics Machinery Division 
Richmond, Indiana 


Representatives in principal cities. 
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plasticizers, 


Stabilizers 
New HXR series PVC resin 
found BEST for dry blending 
and extruding. 
Send for information. 


GIVTS) 


EPS J. P. FRANK 
CHEMICAL & PLASTIC 
CORPORATION 
390 Sth Ave., New York 18 
OXford 5-/6/( 


and 
specialty 
chemicals 
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DUO-FLO 


An improved system of 
mixing, metering and 
dispensing two-part 


UO-MIX — 


compounds, resins, 

piooms- 
a 

NN ——— 
Low-cost, portable, compact equipment. Job- 
tested to 98% accuracy. Saves time and ma- 
terial. Single point control. Handles viscosities 
from O to 20,000 C.P.S. at room temperature. 
Selective 1 to 1 up to 20 to 1 component ratios 
for flow or spray direct from original 5 gal. 
pails or 55 gal. drums. 


~.. Write for complete literature 
\ ‘\ and prices. 
i 


~ PLASTIC 


Fest ually MARKING | 


J 3 te 


1000 stampings 
or more per hour 


~” 


Write for Details 


KINGSLEY WZ 


850 Cahuenga * Hollywood 38, California 
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Methacrylate 


(From pp. 104-105) 


ing fixtures continued to grow. 

Use of regular molding material 
for extrusion is a comparatively 
small part of total sales, although 
it has been used consistently over 
the years for diffusers on lighting 
fixtures, flat or corrugated sheet. 
Methacrylate molding material 
volume for 1960 was little less than 
1959. The declines mentioned 
above were small but were enough 
to prevent the industry from show- 
ing higher sales. 

Attempts at producing extruded 
sheet from methacrylate beads, 
which are available at a cost lower 
than that of regular molding grade, 
have not yet become popular. 

CAST METHACRYLATE SHEET is 
said to increase in volume each 
year. Estimators use a figure of 
from 50 to 60 million lb. in each 
of the last two years. The most im- 
portant items made from sheet are 
signs, glazing, sky lights, and build- 
ing components such as louvres, 
decorative facades, and panels. 

There were no price changes in 
sheet during 1960, but there had 
been a fairly steady decline since 
1954. A general average today 
would be 30 to 40% under the 
price of six years ago. As an ex- 
ample, the %4-in. sheet which was 
$1.50/sq. ft. in 1954 is now 
about $1.00 a sq. foot. The %-in. 
sheet is down by an even greater 
percentage. The above does not 
refer to the so-called military types, 
used where optical clarity is criti- 
cal and tolerances are close. Price 
of this grade has not declined. 

IMPACT METHACRYLATE RESIN, 
the Rohm & Haas Implex, was re- 
duced in price last March, to 
46%2¢/lb. from 56 cents. It is now 
competing actively with the acry- 
lonitrile-butadiene-styrene copoly- 
mers. It has captured a large por- 
tion of the market for spike heels 
for women’s shoes, is moving into 
the business machine market as 
keys for typewriters, adding ma- 
chines, etc.; is also useful for piano 
and organ keys. Automotive uses 
include armrests and bezels. Toy 
makers are beginning to use it. 

Du PONT’S LUCITE acrylic sirup 
is beginning to gain ground as a 
replacement for polyester resin in 
fibrous glass reinforced plastics. Its 
advantages over polyester are 
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claimed to be weatherability, initial 
superior appearance, and increased 
light diffusion—all of which are 
important in outdoor applications 
such as panels, glazing, and awn- 
ings. It costs about 5¢/lb. more 
than the better polyesters. It re- 
quires a careful processing tech- 
nique, but should cost no more to 
handle after know-how has been 
acquired and process control es- 
tablished. It is easy to believe that 
this material is certain to acquire 
a large part of the reinforced plas- 
tics market in those areas where 
outdoor weatherability is needed. 

A new producer of methacrylate 
molding material who began pilot 
plant production in January 1961 is 
J. T. Baker Chemical Co., Phillips- 
burg, N. J. Their material, pre- 
viously called PL-11 and now 
named Bavick-11, is a copolymer 
of methyl methacrylate and alpha- 
methyl styrene. It is said to have 
high heat resistance even under 
moderate stress. Tests indicate that 
it retains a good share of its room- 
temperature strength at tempera- 
tures over 200° F. In contrast, 
crystalline polymers often deform 
when loaded at elevated tempera- 
tures. It is resistant to many chem- 
icals, including hot caustic. It 
molds easily but is highly viscous 
and cannot be molded with pin 
point gates. 

This material has been available 
for less than six months from 
Baker’s small semi-commercial 
works, but is already said to be 
giving satisfactory use in instru- 
ments such as pointers on military 
aircraft, where heat from back 
lights would break the glass pre- 
viously used here. For commer- 
cial uses it may be applicable for 
knobs, buttons, and dials on elec- 
tric ranges, for drug sundries, such 
as nasal sprays that require steril- 
ization, for autos where light bulbs 
set close to the lens give off too 
much heat for glass. 

It is expected to compete gener- 
ally with glass in spots where heat 
has been a detriment. Development 
price will be $1.50/lb. but, as 
usual, price is expected to decline 
when sales reach moderate volume. 

Escambia Chemical Corp. is an- 
other company that may be heard 
from more definitely in relation to 
development of methacrylate in 
1961, since its development pro- 
gram is almost complete—End 








SPRAY [7 — 


with the 
PETERSON 


TWIN TIPPED 


SPRAY GUN 


manually triggered 
light-weight steel body, 
chrome finished fingertip fan 
and volume control 


The twin tipped Peterson Gun is spe- 
cifically designed and developed for the 
spraying of two component catalyzed 
materials. Widely proven and accepted by 
plastics users throughout the world. 


THE PETERSON 

GLASS HOG: 

(illustrated) 
Light-weight, air 
driven. Glass rov- 
ing breaker has 
variable adjust 
ments and quick 
change hub for 
varying fibre 
lengths. Available 
with or without 
automatic deposit 


timer. 


MARK Il FOAM 
MIXING HEAD 


e AIR DRIVEN 
e SOLVENT FLUSH 
e FAST DISMANTLE 


e SYNCHRONIZED 
VALVING 


Write for complete information and price list. 


Peterson Products 


1325 Old County Road Belmont, Calif. 
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Nylon 


(From pp. 105-106) 


ages about 8 oz. per car. Some 
applications have met competition 
from polypropylene, but it is still 
too early to know how various 
other plastics will fare in their 
efforts to move in on nylon in the 
automotive market. Wire coated 
with nylon is a leading application 
in automobiles as well as in air- 
planes, but gears, bushings, lockset 
parts, etc., are still predominant. 
Washing machine valves that 
made such a big hit several years 
ago, because of chemical resistance 
and moldability in complex forms, 
were another item threatened by 
polypropylene, but the latter has 
not yet proved that it can take over. 
The reader may note here that 
polypropylene producers are work- 
ing hard to move in on various 
nylon products, stressing polypro- 
pylene’s heat resistance, chemical 
resistance, and lower cost as noted 
in the above discussion on price 
reduction. 
THERE HAVI 
pointments in 


BEEN SOME disap- 
trying to develop 


nylon consumer products. Roller 
skates, for example, cost more than 
the older conventional type. But, 
on the other hand, a new egg 
beater with nylon parts, including 
the blades, will sell for $2.50, com- 
pared with the older model at 
$3.95. Combs and tumblers are 
probably the best examples of suc- 
cessful consumer items for which 
customers are willing to pay a pre- 
mium price. Another good item 
in the consumer class is the Rem- 
ington .22-caliber rifle stock, which 
has been so satisfactory that the 
company may adopt the idea to 
other calibers. Another growing 
consumer item is sunglass frames. 
Eyeglass frames are a possibility, 
but still need development work 
to overcome swelling characteristics 
that would permit the glass to drop 
out during use. 

Overall there were about 350 
new nylon applications developed 
in 1960—should be about the same 
in 1961. This is far more than 
enough to overcome the fatalities 
that occur each year, but, unfor- 
tunately, most of the new items are 
so small that poundage used is 


limited. Small molded bottles are 
an example. A guess on the largest 
molded nylon item in this country 
would be the 24-oz. stock on the 
Remington rifle. In Europe such 
things as automotive fan blades and 
ship propellers molded from nylon 
are fairly common. 

EXAMPLES OF LARGER ITEMS 
that are coming along in the U. S. 
are a casing on a %-in. drill, now 
widely used in Europe where elec- 
trical codes are more strict, and an 
extruded biaxially oriented nylon 6 
sheet to serve as the core for heavy 
duty conveyor belting that will han- 
dle rock, coal, and other heavy 
materials. 

Competition for nylon bristles— 
used in all kinds of brushes from 
tooth to street sweeper—is develop- 
ing from polypropylene, but nylon 
bristle use continues to increase 
from year to year. Du Pont says 
of its nylon (Tynex) bristle that 
“filaments are available in tapered 
or level form, crimped or un- 
crimped, and in diameters so thin 
it can be used to make the softest 
of complexion brushes and so thick 
it can be used in mechanical street- 





LEMBO 


Aluminum 
SLAT 
EXPANDER 


MOLD STICKING? 


REAL-EASE 


i feted, is 


Release Compound 


QUALITY: Highest-Uniform. 


Manufactured from 

18” to 100” face. Elim- 

inates creasing... 

wrinkles of films or tex- 

tile. Made of durable 
lightweight, extruded alu- 
minum, the new Lembo Slat 
Expander can be used under 

the most severe conditions, in- 
cluding temperatures up to 500 
degrees. It may also be separately 
driven, without modification, 
where friction is undesirable. 


EFFICIENCY: Spray tailored for 


mold release use. 
AVAILABILITY: Stocks in key cities. 
ECONOMY: Check these prices. 
1 to 11 cans 
1 to 4 cases (12 cans each) $16.80 per case 
sao ” ite. 
10 to 24 ” 


25 or more cases .... 


20 072. 
GIANT 
” CAN 


DON’T DELAY! ORDER TODAY! 


BORCO CHEMICALS INC. 


3105 N. Cicero Ave. 


Complete facilities for 24 hour service. 


LEM BO MACHINE WORKS, INC. 


248 E. 17th St., Paterson 4, N. J., Lambert 5-5555 
Cable Address . . . Lemco 
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Chicago 41, Ill. 
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sweeping brooms. In between there 
is a wide range of diameters to 
meet the most exacting brush re- 
quirements.” 

Producers of both nylon 6 and 
6/6 are continuing their efforts to 
put more nylon into the extrusion 
field. The nylon 6 producers have 
always claimed that their material 
is especially suitable for that pur- 
pose. Du Pont, producer of 6/6, 
has had a special formulation, 
Zytel 42, for extrusion for several 
years but has recently developed 
a new composition with what they 
believe is a more perfect viscosity 
for extrusion purposes. One prob- 
lem heretofore has been the rapid 
change from solid to liquid—al- 
most like ice changing to water. 
The new composition changes 
more slowly—gives the extruder 
operator a better opportunity to 
control his production. 

Any discussion of extruded nylon 
always brings up the possibility of 
film. Such film has been around in 
experimental lots for many years, 
but a market has never been devel- 
oped. Cost has been a factor, since 
up to now at least it would have 
been priced at from $2 to $3 a 
pound. Furthermore, it picks up 
moisture during processing and re- 
sults in a crinkly roll with poor 
appearance. But the problems of 
processing could undoubtedly be 
overcome if a market of sufficient 
size were found. 

AMONG THE ADVANTAGES of ny- 
lon film are clarity and high 
strength without orientation. A ny- 
lon film would make a good pack- 
aging material for heavy items like 
hardware. It is strong and clear— 
can be heat sealed. Oriented poly- 
propylene also has clarity and 
strength but can’t be heat sealed 
without a coating. It would be ex- 
cellent as a visible package for 
gears that could be shipped without 
cosmoline. It might be used for a 
boilable pouch for frozen foods or 
for skin packaging with a poly- 
ethylene coating for sealing against 
the display board. 

Speculation on the future for 
nylon film comes up every year 
one year it’s thumbs down, tine next 
year it looks promising. If research 
continues it may yet become a po- 
tent product. “It sure is beautiful 
stuff’ says almost every person who 
is privileged to see one of the bet- 
ter samples.—End 
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Save on Plastics’... 


(Raw Materials) 


WOLOCH offers complete service at the lowest rates in 
the Thermoplastic field. This centralization enables you 
to fill all your plastic needs from one quality source, 
while effecting considerable savings in processing and 
materials. Try WOLOCH when placing your next order. 
You'll be glad you did! 


For your convenience, an outline of 
WOLOCH services: 


Buys and Sells: 


Virgin and Reprocessed Polyethylene: 
Low, Intermediate and High Density. 


Polystyrene: Crystal Clear, Colors, High Impact 
in Natural and Colors. 


Nylon: Reprocessed Pellets in Natural, Black 
and Colors. 


Vinyl: Virgin Resins. 

Scrap Plastics and Off-Specification Resins: 

all materials and qualities. 

Surplus inventories of Thermoplastic materials. 


Our large inventory of all materials assures 
speedy delivery. 


Custom Compounds: 


e Our modern Custom Compounding Department 
is widely noted for accomplishing the difficult. 


e Painstaking care is always taken to formulate 
orders to your exact specifications. 


e Rigid quality control assures absolute uniformity 
of pellets, cleanliness and color. 


@ We will work with your material or ours. 


george 
Go Co., INC. 
O 514 West 24th Street, New York 11, New York 


Cable Address: Geowoloch, New York 
Offices & Warehouses: 
New York Newark Jersey City Akron 
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EVEN TEMPERATURE anp PRESSURE 
for your Platen Presses . . . 


ELECTRONIC 
HEAT SEALERS 


Bava 
e DYNATHERM 





———e FEATURES 
————® PERFORMANCE 
———© PRICE ite welt eer 


| EH 
Ps 
@ HEAVY DUTY INTEGRATED UNIT 
© PATENTED SWING DOOR 


@ TAKES LESS FLOOR SPACE 
THAN ANY UNIT ON MARKET 


@ CENTRAL CONTROL PANEL 


a “7 i 2 . . . With a Kane Low Water Line Steam Boiler . . . Gas Fired. . . 

wees : ‘ " : Automatic . . . Directly connected to the steam and return con- 

1 to 10 kw — IN STOCK nections of the press. No steam traps or pressure reducing valves 
12 to 50 kw — ON ORDER required. Gas control can be set to maintain the exact steam 
pressure required. No fuel waste when press is not in operation. 
Our Engineering Department will gladly recommend the size 
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Dynatherm Division 


GUILD eELeEctTRONICs. inc. 


388 BROADWAY + NEW YORK 13,N. Y. 








and pressure of boiler to meet your requirements. 
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DIVISION OF S.T. JOHNSON CO. 
Church Road, Bridgeport, Pa. 





Delrin 


From page 106) 


1.14, compared with 
Delrin 

Probably the best way to indi- 
cate how this material is getting 
along in its first year of commer- 
cial production is to list some cur- 
rent Delrin applications, as follows: 

Thirty-eight parts in automobiles. 
Leading the auto parade is an in- 
strument housing on the Valiant. 
Dimensional stability and light 
weight helped win the job. Also in 
the auto field, Delrin won a design 
award for the Walker Lubricator, 
where it forms the housing and 
some of the pump mechanisms. 
The lubricator drops oil automati- 
cally into lubricating systems. 

Instrument panel lamp sockets 
for baseless bulb on panel lamps. 

Air hose coupling for trailer 
trucks. 

Remote control 
handle and 
trucks. 

Corrosion-resistant engine drain 
plugs. Replaced cast iron. 

Pump parts. It is cheaper than 


1.425 for 


interior door 
window cranks in 


brass. Is stiff and light weight. Will 
take heat if water flow stops and 
pump gets hot. Susceptibility to 
moisture is very low. 

Conveyor belt links and wear 
strips. 

Aerosol bottle for cologne. 

Commercial dishwasher fingers 
which were formerly stainless steel 
that scratched chinaware. 

Corn planter parts. Delrin dis- 
tributor plates for seed are wear 
resistant, light weight, abrasion re- 
sistant. Replaced iron. Another 
planter part is a chain drive 
sprocket that requires no lubrica- 
tion. 

Cooling fan blades for electric 
motors. 

Lawn furniture nuts that are self- 
locking, self-threading, corrosion re- 
sistant, won’t rust or drop off. 

An in-line fuel filter (one-half 
Delrin and one-half nylon) used 
for gasoline engines on lawn mow- 
ers. Can be bought in any hard- 
ware store and put on a gas line 
almost anywhere. 

Fishing reel housing and parts 
that can be bought for $1.00 and 
wired to any bamboo fishing pole. 


Lady Ronson electric shaver head 
and parts. Replaced zinc die cast- 
ing. Provides light weight, prevents 
oscillation. 

Model airplane racing propellers. 

Car couplers for Lionel model 
train sets. 

Hand can opener bushings— 
don’t corrode from citrus juices as 
do metal types. 

Pencil sharpener parts. 

A shock absorber housing for 
water lines in homes. 

Kitchen garbage disposal tops. 

Oil field piping systems. Delrin 
is light, weighing about % Ib./ft. 
for 2-in. pipe with a 100-mil wall 
thickness. Strong in the presence of 
oil, even at temperatures of 250° F. 
with 150 to 200 p.s.i. and 15 to 30 
min. exposure. Tough, solvent re- 
sistant, and resists the effects of 
underground burial and outdoor 
weathering. Can be joined by melt- 
ing outer surface of pipe and inner 
surface of a sleeve-type coupling, 
which is included on one end of 
pipe. Bonded by hand pressure with 
joint stronger than pipe itself. Can 
also be joined to metal pipe by us- 
ing a molded Delrin flange—End 
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Polycarbonates 
(From page 107) 


This will bring it into the range of 
several other premium-priced engi- 
neering-type plastics. 

Rumors were flying thick early 
in the year as to who was going to 
be in this picture. But, when the 
situation had cleared, only two 
companies emerged as domestic 
producers of polycarbonate resins: 
General Electric Co. and Mobay 
Chemical. Neither firm has ever 
revealed capacity figures, but talk 
in the trade places it at a combined 
total of 12 to 15 million pounds. 

SALES OF POLYCARBONATES are 
currently running at a rate of about 
¥2 million Ib. per year. By the end 
of 1961, sales are expected to reach 
the 1.5-million-lb. mark; and an 
increase to between 30 and 50 mil- 
lion Ib. by 1965 is forecast. Esti- 
mates for the year 1970 visualize 
sales of 100 million pounds. 

Typical products where poly- 
carbonates are currently being used 
include telephone connector parts, 
relay bases, coil forms, pump im- 
pellers, computer parts, and various 
kinds of electrical components 
where critical design problems exist 
in terms of dimensional stability, 
heat resistance, impact strength, 
and electrical properties. Altogether 
there are more than 300 commer- 
cial applications, with much experi- 
mental work in progress. 

In addition to these markets, 
General Electric reports that con- 
siderable experimentation is being 
done with various techniques of 
applying decorative and protective 
surfaces. These include vacuum 
metallizing and flame coating of 
metals. Other efforts involve the 
use of fillers to achieve special ef- 
fects, including higher strength, 
improved flame retardance, ultra- 
violet ray resistance, etc. While 
some of these developments have 
shown considerable promise, none 
has reached the commercial stage. 

At this point, according to Mo- 
bay, indications are that polycar- 
bonates are off to a very strong 
start in terms of technical service 
knowledge, development of com- 
mercial applications in a wide range 
of industrial fields, and a high level 
of sustained interest among the 
astute materials specifiers of the 
custom molding section of the in- 
dustry.—End 
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Something New! 
IN CAVITY AND CORE MOLD DECORATIONS 


Seg i iteeacte | 


SKILLED ARTISANS and MASTER 
DECORATORS of ROLLS, DIES and MOLDS 


Skilled artisans in decorating cavities and cores 
for plastic injection molding. Skilled artisans in 
decorating dies for blow molding. Skilled artisans 
and master decorators in using anything that 
can be drawn in pen and ink, and by a unique 
decorating process, convert the design with 
exactness to rolls, dies and molds. ...Write for 
information and samples. 


“i * 
RAOUL DIERM 
P. O. BOX 2493 
YOUNGSTOWN, OHIO 




















To MARK products like these — 


you need 

°ACROLEAF 
HOT 

STAMPING 


Machines 


The CACROLEAF Process is the “no mess” 
method of permanently, attractively and pre- 
cisely marking your plastic, rubber, fiber, 
wood and products of many materials, in 
color. There is no ink or paint. The color is 
applied with precision steel dies (electrically 
heated) and pigment transfer tape, made by 
Acromark for prompt delivery. Write for full _» 


details and sample marking of your product. 


5-15 Morrell St., Elizabeth 4, N. J. 
"The Original Marking Specialists” 
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From UNION CARBIDE PLASTICS... 
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for dip coatings, slush and 


Here is a new vinyl chloride stir-in resin with truly exceptional 
properties! QXKV-2 has been designed especially for Plastisol— 


DIP COATINGS 

SLUSH MOLDING 

RIGID AND FLEXIBLE ROTATIONAL MOLDING 
MACHINE-APPLIED COATINGS 


Dispersions based on QXKV-2 are outstanding  Plastisols made from QXKV-2 perform better 
in heavy non-sagging coatings...highstructure than traditional materials and competitive 
at low shear rates...rapid gelation rates... types of resins currently available. 

good viscosity stability... good heat stability. 


IMPROVE YOUR PRODUCT WITH QXKV-2 DISPERSION RESIN! 


Plastisols formulated withQXKV-2 resinmake __ wear, dish drainers, work gloves, tool handles, 
economical, durable coatings for metal, paper, plating racks, elastomeric sealants and gasket- 
cloth, foil and wire. Vinyl dispersions are being ing as well as many more. Now you can get 
used extensively in the manufacture of many _ the profit making advantages of a vinyl resin 
products such as: toys, children’s gloves, foot- ... without changing your production set-up! 








TORQUE 


GELATION CHARACTERISTICS 
OF 
RESIN QXKV-2 PLASTISOLS 
A — FAST GELLING 


8 LOWER GELLING 


TEMPERATURE, 


Two examples of the gel rates obtainable with plastisols 
based on QXKV-2. Contact your formulator for a plastiso! to 
meet your requirements 


FORMULATORS: 


For the most authoritative information in 
vinyl dispersions, consult the originators of 
this technique! Write Dept. IC-87, Union 
Carbide Plastics Company, Division of Union 
Carbide Corporation, 270 Park Avenue, New 
York 17, N. Y. In Canada: Union Carbide 
Canada Limited, Toronto 12. 


UNION | 
CARBIDE 


Bakerre and Union Carsive are registered trade marks of Union Carbide Corporation. 
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Grace Plastic Adds to Lasting Value of Classic Car 


The beautiful, classic Thunderbird is a king in Ford Motor 
Company’s famous line. And as befits a king, all its parts and 
appointments are made with special care, for lasting beauty, 
value and service 


while maintaining realistic economies 

Example: Grex High Density Polyethylene is a material 
used in three “show” parts of this ‘61 model—in the side 
cowl cover, the side seat shield, and the pivot cap on the 
seats. Besides having smooth beauty, these parts also must 
be scuffproof. And they must be perfectly color-matched 
with other parts of the interior 

Grex is an excellent material for components such as these, 


where beauty, duty and economy of fabrication must go 


hand in hand. Grex can be formed by any conventional 
fabricating technique, in any color. It takes day-after-day 
punishment without chipping, cracking or breaking. It can 
undergo extremes of temperature without losing its strength 
or shape. And most important of all, it adds beauty and value 
to this car. 

If you need the special advantages of high density poly- 
ethylene, don’t overlook the experts. Grace has the produc- 
tion facilities, technical service and experience to help with 
demanding components problems. And we're easy to do 
business with. 

Grex is the trademark for W. R. Grace & Co.'s Polyolefins 


w.re.GRACE eco. 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 
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GRACE 
TECHNICAL 
CORNER 


°61 Thunderbird sets 
a standard for value. 


Color is critical. As every auto buyer 
knows, cars are made in almost every 
color of the spectrum. Ford, in its Thun- 
derbird line alone, uses 6 colors. Grex 
already has been supplied in all of these 
approved colors. 

Matching colors to the most critical 
standards requires ingenuity, patience 
and experience. For colors must not only 
pass stringent visual tests under the Mac- 
beth light, but must stand the test of 
time as well. 

Wearing qualities essential. There would 
be little virtue to parts made of Grex if 
they merely appealed to the eye. All the 
parts are in “wear” locations, and are 
subject to scuffing or continual flexing. 
The problem of scuffing is overcome with 
a handsome, textured, leather-like effect. 
Scuffs literatly “bounce off.” This tex- 
tured pattern was engraved in the irregu- 
lar surface molds by photo arc. 

The side cowl cover presented a special 
problem. It is thin-gauge, yet has large 


surface area. High density polyethylene 


was selected as the material for this part 
because it resists abrasion, withstands 
flexing, and has native toughness, even in 
very thin, large-area sections. 

Why not use some other material ? High 
density polyethylene has special advan- 
tages in applications like these. It requires 
no additional surface finish, and gives 
close color match. It has a warmth and 
solidity lacking in other materials. It 
doesn’t chip, crack, or peel. Perhaps most 
important, it maint?ins economies while 


actually improving the quality look of 


components. 

What about you? The problems present 
in this application can be applied profit- 
ably in other products. Luggage, for in- 
stance. And housewares, appliance com- 
ponents, quality toys. If you'd like a 
profitable answer to a high density poly- 
ethylene question, just write us: 

Technical Service Department 
Polymer Chemicals Division 
W. R. Grace & Co., Clifton, N. J. 
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Fluorocarbons 
(From pp. 107-108) 


Also in 1960, Pennsalt Chemicals 
initiated semi-commercial produc- 
tion of a resin known as “Kynar,” 
a crystalline, high-molecular-weight 
polymer of vinylidene fluoride. It is 
said to be mechanically strong, re- 
sistant to distortion and creep at 
low and high temperatures, stable 
under extremes of weather and ul- 
traviolet radiation, flame resistant, 
and highly resistant to attack by 
corrosive chemicals. 

Processable by extrusion, injec- 
tion molding, and compression 
molding, Kynar is cited as a possi- 
bility for these applications, among 
others: wire and cable jacketing, 
pipe and tubing gaskets and seals; 
coatings for drums and containers; 
and sterile packages for food, phar- 
maceuticals, and medical instru- 
ments. The Kynar resin is offered at 
a test price of about $6 a pound. 

APPLICATIONS FOR fluorocarbon 
plastics in 1960 remained primarily 
within the established and as-yet- 
unsaturated markets. A recent esti- 
mate places about 35% of all flu- 
orocarbon plastics in gaskets and 
seals (one of the original fluoro- 
carbon applications), followed by 
30% in electronic equipment com- 
ponents and 25% for wire and 
cable jacketing. These fluorocarbon 
end-uses fall predominantly into 
the chemical, electrical, and elec- 
tronic industries, with military 
applications a large factor in each 
industry. However, some of the 
potential applications mentioned 
above will be in new markets, and 
these should broaden the tase for 
usage and, consequently, iead to 
increased production of both the 
new and older fluorocarbons. 

Among the specific new applica- 
tions for fluorocarbons last year 
were the following: 

A woven TFE fabric lining for 
the rod-end bearings of commercial 
helicopters was introduced. The 
liner eliminated the need for lubri- 
cation, and the new bearing has re- 
portedly outlasted lubricated coun- 
terparts by nearly five times. TFE 
material has also been studied for 
use as an expendable heat-absorbing 
shield for manned, high-speed 
rocket flights. 

CTFE resin plays an important 
role in missiles and rockets as a seal 
for liquid oxygen tanks, because the 


plastic retains its flexibility at ex- 
tremely low temperatures. 

Glass cloth impregnated with 
TFE appeared on the market last 
year, and was put to use in non- 
sticking conveyor belts for the 
food and candy industries. 

Use of TFE resins in commercial 
dairy equipment received virtual 
across-the-board approval by the 
Food and Drug Administration, 
opening the way for possible appli- 
cations in gasketing, filling spouts, 
and lined equipment. 

In the medical field, a CTFE 
plastic (Minnesota Mining’s Kel-F) 
saw application as a non-wettable, 
autoclavable blood filter for use in 
open-heart surgery. A 1-in. thick 
molded disk of CTFE was ma- 
chined so that a circular area only 
Y%-in. thick was formed within the 
disk. This thin-wall section was then 
made transparent by heating and 
rapid quenching, thus permitting 
visual detection of highly dangerous 
air bubbles that might appear in 
the circulating blood. 

Other new products made of 
fluorocarbon resin last year in- 
cluded: a protective suit woven 
from TFE fiber, for atomic energy 
and missile applications (the mate- 
rial resists attack by practically all 
chemicals, will not leak, and can be 
impregnated with fluorocarbon 
elastomer to provide gas resist- 
ance); needle valve stem tips of 
CTFE, which eliminate metal-to- 
metal scoring of valve seats and im- 
prove control of corrosive acids and 
gases; multiconductor cable, in 
which TFE is used for primary 
jacketing, FEP for outer covering; 
a film of CTFE used in electro- 
luminescent lighting applications by 
General Electric; and an aluminum 
foil-TFE resin combination (the 
resin is cast on both sides of the 
foil and fused at 900° F.). This 
latter material will be used as a 
separator in electronic components 
and as a mold-release film for the 
plastics industry. 

IN THE OPINION of fluorocarbon 
processors, extrusion is far and 
away the most widely used method, 
one estimate stating that probably 
70% of all resins are processed in 
this manner. It is believed that 
compression molding accounts for 
another 15 to 20%, with injection 
molding, dispersion coating and im- 
pregnation rounding out the proc- 
essing picture—End 








Phenolics 
(From pp. 108-112) 


vary in fillers, molding properties, 
resistance to humidity or moisture, 
odor, curing time, color, resistance 
to soaps and detergents. 

The end-use consumption pat- 
tern of phenolic molded products 
has not varied to any extent over 
the last several years. General elec- 
trical devices such as switch gear, 
panel boards, wiring devices, and 
other equipment used in electrical 
production and_ servicing have 
been running from around 75 to 
perhaps 85 million Ib. a year and 
thus constitute about 40% of total 
production. In 1960 this market 
ran about the same in volume as in 
1959, but it could be that electri- 
cal applications will account for a 
larger percentage of entire pheno- 
lics consumption if other end uses 
should decline. There is no present 
reason to expect a serious decline 
in this field even though urea and 
vinyl chloride have bitten into the 
wiring device area. Continuous 
growth in production of electrical 
components should increase the use 


of phenolics, since nothing yet has 
come along to match their heat re- 
sistance, electrical properties, mold- 
ability, and low cost. 

The next largest outlet is appli- 
ance knobs, handles, and housings; 
here again, heat resistance is a pre- 
dominant factor. There have been 
various attempts to apply color in 
this field, either with melamine or 
coated phenolic; but, so far, there 
has been little progress. Appliance 
producers and retailers are not 
anxious to increase their inven- 
tories by carrying a line of colored 
appliances that will suit the whim 
of each individual housewife. In 
any case, this field has been a grow- 
ing one for phenolics from year to 
year because handles on electric 
irons, pans, etc., have been larger. 
Phenolic consumed in this applica- 
tion was an estimated 20 to 25 mil- 
lion Ib. in 1960, thus reflecting the 
good health of the small appliance 
industry in contrast to that of large 
appliances such as refrigerators. 

Closures is another large mar- 
ket, but estimates are confusing. 
Total thermosetting material used 
in 1960 was around 30 million Ib., 


but 40% of this could have been 
urea. Thermoplastics have cut 
heavily into this field and have pre- 
vented phenolics from growing. A 
serious threat has been the loss of 
a producer of whiskey bottle caps, 
who is changing over from pheno- 
lic. Liquor bottle caps have been 
a mainstay of the phenolic closures 
business. 

Telephones once consumed 
around 10 million Ib. of phenolic, 
but this has been cut almost in half 
over the last several years because 
of the use of thermoplastics in 
hand sets. In other communica- 
tions, such as television and radio, 
phenolic is used to the extent of 6 
to 8 million pounds. Electricals in 
automotive use require 8 or 10 
million lb. a year of phenolics, al- 
though smaller amounts in com- 
pact cars may reduce volume. 

Washing machine agitators that 
contain 3 to 5 Ib. of phenolic, and 
also fixtures for their wiring, used 
an estimated 11 million Ib. in 1960. 
Chemical resistance is an important 
property here. Several other plastics 
have been after this market, but so 
far they (To page 209) 
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trical properties with a moisture ab- 
sorption rate even lower than usual. 
The price is 292¢ for the varnish. 

The price for all liquid phenolic 
resins was increased from one-half 
cent to varying amounts on a liquid 
basis last fall. The lowest price is 
now 18%2¢, with cresol types at 
22¢ to 25 cents. Liquid resins are 
used primarily for laminating, com- 
preg, and battery separators. 

Solid resins in the industrial class 
(pulverized) went up generally by 
14%2¢ Ib. at the same time. These 
are used in thermal insulation, un- 
derpadding on rugs or auto floor 
mats, brake linings, grinding wheels, 
and coated abrasives. It is a 24¢ 
or 25¢ resin 

The price for foundry and shell 
molding phenolics went up 1¢ and 
is now around 27% cents. Total 
volume for 1960 is estimated at 
around 25 million !b., about the 
same as 1959, with several firms 
putting in new molding lines that 
will handle it. Nearly all automo- 
tive firms now have shell molding 
lines after hesitating for several 
years before discarding their old 
casting equipment. Other resins, 


such as urea furfural, are potential 
competitors, and if the auto in- 
dustry adopts aluminum engines, 
shell molding won't be needed. 

Abrasives and friction materials 
in 1960 are less than 1959, largely 
because of a decline in the metals 
trade. Abrasives for use in grinding 
wheels and coated materials showed 
a production figure of 8.2 million 
Ib. in the first half of 1960 vs. 8.4 
in 1959, but fell below that figure 
in the last half when the steel in- 
dustry failed to pick up. Friction 
materials reported were only 6.5 
million in the first half of 1960, 
against 8.3 million in 1959. 

Use of phenolic in plywood glues 
was off considerably in 1960, due 
to a drop in construction usage. A 
typical news comment on the ply- 
wood situation was presented late 
in November in an announcement 
that nine mills in Oregon had in- 
stituted further cutbacks, closed for 
one- or two-week periods, and re- 
duced production to about 60% of 
capacity from the going rate at 
that time of 70 percent. The moves 
reflected continuing price weak- 
nesses in the plywood field. How- 


ever, the drop in phenolic glue 
would be greater, except that a 
greater percentage of plywood is 
now exterior grade which requires 
phenolics instead of the blood or 
soya type glues used for interior 
plywood. The percentage of ex- 
terior grade for Douglas fir ply- 
wood in the first quarter of 1960 
went to 30.9 from 28% in 1959. 
In 1947 exterior grade was 35% of 
the total; it dropped to 20% in 
1949; and, since 1951, has varied 
between 24 to 25 percent. Since 
1950 the use of Douglas Fir ply- 
wood has tripled, from 2.5 billion 
ft. up to 7.8 billion in 1959. Of this 
latter total, 2 billion was exterior 
footage and 5.6 billion was interior. 

The use of resins with wood 
waste or chips is a slowly growing 
section of the industry with a 
promising future. There are sev- 
eral variations involved. One uses 
granulated wood or wood particles 
mixed in  double-spiral ribbon 
blenders. This compound is then 
compressed under pressures usually 
ranging from 500 to 1200 p.s.i., 
but which could go up to 10,000 
p.s.i. It is most generally produced 
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from furniture factory waste. Phe- 
nolics are used in amounts of be- 
tween 10 and 15% of total weight 
of the blend. Around 10 million Ib. 
of phenolic or melamine were used 
for this purpose in 1960, with about 
5,500,000 Ib. of it in phenolic. 
Chief products are toilet seats, 
bowling equipment, desk tops, and 
institutional furniture. 

Another variation in wood waste 
is particle- and chip-board produc- 
tion. Urea is the predominating 
resin in this usage, but phenolic 
use is increasing—in fact, more of 
it than in wood molding mentioned 
above—even though the amount of 
resin used may be less than 5% 
of the total weight. When phenolic 
is used, the products can then go 
outdoors where there is a roof over- 
hang. Of course, it would be 
painted to offset phenolic’s inher- 
ently dark color. 

Still another variation is hard- 
board, which is wood pulp, lignin, 
and phenolic. This is perhaps the 
largest of the three in square foot- 
age production, but the resin com- 
position is small. It is used for such 
things as peg boards, partitions, and 
drawer bottoms. It can be used in 
thinner sections than can particle 
board and is more tough. 

The above application of phe- 
nolic in wood is one of its many 
uses in bonding, which is destined 
to become one of the most im- 
portant among its many industrial 
roles. One producer estimates that 
this bonding area will increase from 
62 million Ib. in 1959 to more than 
90 million Ib. in 1965, with a 
great portion of the increase in 
wood and foundry resin uses. This 
does not include its use as a bond- 
ing agent for plywood, laminates, 
abrasives, and thermal insulation, 
but does include items given below 
and estimated number of pounds 
of bonding resins that were used 
for this purpose in 1960: 

Battery com- 

ponents 5,000,000 
Auto filters 8,000,000 
Wood composi- 

tions 9,000,000 

Adhesives 10,500,000 

Honeycomb 500,000 

Wood waste mold- 

ing 6,000,000 
Reinforced ma- 

terials 1,500,000 
Beaters 1,500,000 

—End 
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Reinforced plastics 
(From pp. 112-114) 


companies into the processing end 
of the business gives promise of 
the greater financial stability that 
is virtually indispensable to the 
realization of profits. As a group, 
the industry’s fabricators have 
lacked the financial backlog either 
to build new and improved business 
or to ride out the effects of periodic 
market variations. 

While 


counted for some big-company in- 


diversification has ac- 


vestments, more and more of such 
purchase and construction of mold- 
ing facilities will be in the nature 
of rounding-out operations. Take 
the example of Reichhold Chemi- 
cals Inc. Originally involved in the 
reinforced plastics industry as a 
resin supplier, this company now 
not only supplies the other major 
ingredient, glass, but is a user of 
its own products—as a manufac- 
turer of paneling. Two other manu- 
facturers of glass reinforcement— 
Johns-Manville and Owens-Corning 
Fiberglas Corp.—also have entered 
the processing field, the first by 


acquisition, and the second by the 
construction of facilities for mak- 
ing panels. 

Construction rather than pur- 
chase of facilities is more likely to 
be the future avenue of integra- 
tion of the large-volume producer 
and end-user industries like the 
automotive. Such captive opera- 
tions produce optimum savings 
when they eliminate shipping costs, 
and it is seldom that “for sale” fa- 
cilities are located close to point of 
final assembly. 

INTEGRATION HAS TAKEN PLACE 
also. among reinforced plastics 
fabricators. The Molded Fiber 
Glass Companies and Whitehouse 
Plastics Corp., for example, now 
produce their own polyester resin. 
Then there has been the wave of 
purchases of fibrous glass boat fa- 
cilities during the past year. Large 
boat companies, both within and 
without the reinforced plastics in- 
dustry, have been involved in this 
consolidation. Their aims have 
been to cut themselves in on the 
still-growing acceptance of fibrous 
glass boats, or to assure themselves 
a larger share of this business, or to 


achieve a better distribution of 
manufacturing facilities. 

Another area where molded re- 
inforced plastics is a “natural” is 
the truck and bus field, where in- 
dividual company output is well 
within the volume needed to afford 
clear-cut cost savings when using 
RP. Of the big-name companies, 
White—and now Diamond T and 
Ford—are racking up in-use rec- 
ords on the performance of these 
materials. Many more special body 
builders have gone, and are going, 
into the field. 

THERE ARE TWO ASPECTS to 
every successful reinforced plastics 
application. Repeated and contin- 
ued emphasis needs to be put on 
this fact. One is the material itself. 
The second is how it is used—the 
particular balance of ingredients 
and the way they are made into a 
finished product. Take, as an ex- 
ample, roll-up overhead doors on 
beverage trucks. Resistance to 
denting and insulation of the in- 
terior from the heat of summer and 
the cold of winter are properties of 
the material itself. Continued flex- 
ibility that assures repeated easy 
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raising and lowering is, however, 
a property of the way the material 
is formulated and fabricated. This 
is shown by many truck builders’ 
specification of definite types of 
panels for this use, not just any 
fibrous glass panels. 

As we have noted earlier, molded 
RP is finding new applications in 
the passenger car field, and is ex- 
pected to find more. The will-of- 
the-wisp is the possibility of its ex- 
panded use in the design of car 
bodies, such as in the Corvette. 

A major stumbling block, how- 
ever, is the present investment of 
major car companies in steel-proc- 
essing equipment. The low invest- 
ment involved in dies for RP parts, 
though, could well make possible 
the tailoring of cars to an increas- 
ingly segmented market. Further, 
new models might more economi- 
cally be produced of reinforced 
plastics until their popularity was 
proved and sales reached sufficient 
volume to justify investment in dies 
for standard steel bodies. 

Poundage of reinforced plastics 
going into the motor transportation 
market is expected to increase 18% 
in 1961, as it did in 1960. Use in 
aircraft and missiles should be up 
at least 10%, in contrast to the 
past 12 months, when approxi- 
mately the same amount was con- 
sumed as in 1959: 37 million 
pounds. 

A DEVELOPMENT WORTH WATCH- 
ING in aircraft and missiles is the 
increased use of pre-pregs. These 
are ready-to-mold laminating mate- 
rials, continuous webs of fabric or 
fiber impregnated with synthetic 
resins under conditions of ex- 
tremely close control, which are 
then advanced or partly polymer- 
ized to a point where they can be 
subsequently laminated to form a 
product whose specifications are 
precisely detailed. 

These materials offer a solution 
to two of reinforced plastics’ more 
pressing problems: |) means of 
guiding designers and product en- 
gineers through the jungle of plas- 
tics variables to the right material 
for the right job, and 2) means of 
meeting the demand for more criti- 
cal, reproducible end-product per- 
formance. 

Today, over 50% of reinforced 
plastics going into missiles and air- 
craft is pre-preg material. Accurate 
reproducibility of properties in part 
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after part is the reason. For com- 
mercial applications, pre-pregs 
serve to minimize the variables and 
give manufacturers the uniformity 
that is essential to volume process- 
ing, at the same time eliminating 
much of the hand labor in the fab- 
ricator’s plant. 

These materials also make pos- 
sible decorated melamine tableware 
and promise to do the same for 
decorated closures, with substantial 
savings to user industries. Chip- 
board, plywood, even natural wood 
veneer, are now being given a pro- 
tective surfacing, thanks to the 
availability of prepregs. 

PANELS CONTINUE as the princi- 
pal outlet for reinforced plastics in 
construction, but the reinforced 
plastics industry still looks on cur- 
rent sales as only a hint of the vast 
potential volume latent in the con- 
struction market when additional 
applications gain acceptance. In- 
dustry continues to view this mar- 
ket as offering the greatest poten- 
tial for reinforced plastics. 

While the poundage of molded 
RP going into this market will con- 
tinue to approximate the output of 
paneling in the immediate future, 
the ratio of pounds to square foot- 
age bears watching. Last year the 
amount of material going into con- 
struction was substantially the same 
as that reported for 1959. How- 
ever, production of reinforced 
plastics paneling actually increased. 
Estimates are that 80 to 85 million 
sq. ft. were turned out during 1960, 
as compared to 70 to 75 million sq. 
ft. in 1959, The reason for greater 
production with no increase in ma- 
terials: a higher proportion of 
lighter weight panels. 

Generally the breakdown of 
sales of different weights of panel 
gives 50% to those types weighing 
6 oz./sq. ft and under, 40% to 
8-oz. panel, and 10% to all other 
weights. Figuring in the under-6-oz. 
category is the 5-oz. paneling which 
has proved increasingly popular in 
a variety of applications in the resi- 
dential market. 

Another 10 to 15% increase in 
square-footage production is antic- 
ipated by panel manufacturers dur- 
ing the coming 12 months. Besides 
polyester panels, there will be 
those made with all-acrylic sirup. 
Owens-Corning Fiberglas is  al- 
ready in production on this type 
sheet.—End 
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Urea and melamine 
(From page 115) 


the appearance in 1960 of films 
such as diallyl phthalate or poly- 
ester, which could be applied clear 
or reverse-printed directly to a 
wood or particle board substrate. 
The consensus was that the imme- 
diate effect of the films would be 
felt in the low-cost furniture field 
which is now not serviced by the 
melamine laminates. 

TOTAL SALES of urea and mela- 
mine resins for plywood—based on 
U. S. Tariff Commission reports 
for the first 9 months of 1960 and 
projected figures for the last 3 
months—showed a surprising 20 
million Ib. drop from 1959 figures. 
Hardwood plywood, which is the 
largest user of urea and melamine 
bonding and laminating resins, ac- 
counted for most of the drop. By 
year’s end, it was estimated that the 
consumption of such plywood had 
shown a 9% decline for the first 
three-quarters of 1960—probably 
as a direct result of the slow-down 
in construction brought on by the 
mid-year slump in general eco- 
nomic conditions. 

Urea and melamine resins for all 
other bonding and adhesive uses 
(including resin used for chipboard 
and commercial adhesives) showed 
the year’s healthiest increase—up 
8 million lb. to a 31-million-lb. 
figure. Most of the credit for the 
rise belongs to the estimated 10 to 
20% increase in the use of chip- 
board in 1960. It should be noted, 
too, that it is probable that the 
over-all increase in this category 
may have been even higher than 
shown in the reported figure. There 
are many small companies with 
captive operations involving urea 
glues for wood working and bond- 
ing that do not report to the gov- 
ernment. 

RESINS FOR PROTECTIVE coatings 
held the line at 26.5 million Ib.— 
just about even with 1959’s 27- 
million-lb. figure. There was some 
evidence at the beginning of the 
year that a number of manufac- 
turers of industrial baking enamels 
might be swinging to captive pro- 
duction of melamine resins (a more 
difficult project than the production 
of urea for glues). But although 
American Cyanamid did report a 
few licensees during the year, the 
trend was nowhere near as em- 


phatic as anticipated. Nor did ex- 
pected competition for alkyd-mela- 
mine baking enamels from such 
resins as acrylic materialize in the 
automotive industry in 1960. It is 
the opinion of melamine producers 
that the automotive finishes market 
has not yet shaken down to the 
point where any one type of enam- 
el will soon be taking over this 
lucrative market. 

In the “resins for all other uses” 
category, it is estimated that mela- 
mine molding materials probably 
accounted for some 56 million Ib., 
urea molding materials for 38 mil- 
lion Ib., exports (all uses) for 25 
million lb., and miscellaneous, 5 
million pounds. There is a possi- 
bility that revised Tariff Commis- 
sion reports for the last three 
months of the year may up the 
total some 4 million Ib. to a 128- 
million-lb. total. 

It might be well to note at this 
point the change in reporting which 
the Tariff Commission instituted 
last year when it decided to lump 
all exports of urea and melamine 
in “the resins for all other uses” 
figure, instead of dividing them 
among various categories. This 
should be kept in mind when re- 
viewing figures for the past few 
years as shown in the tables on 
page 115. 

THE DINNERWARE MARKET, back- 
bone of melamine molding powder 
sales, was off some 5% in 1960. 
Ihe slight drop in overall sales, 
however, were not enough to dis- 
courage producers from still pre- 
dicting a 100-million-lb. market for 
dinnerware by 1965. The break re- 
sistance of the melamine dinner- 
ware and more recently its attrac- 
tive appearance (about 80% of the 
dinnerware on the market is deco- 
rated with a foil overlay) are too 
good to hold it back for long. Pro- 
ducers figure that there are still 
some 33.7 million American fam- 
ilies that are prime prospects for 
sales of melamine dinnerware. The 
institutional markets—restaurants, 
schools, hospitals, factories, etc.— 
for dinnerware also still hold great 
potential. 

After another year in which 
lower-cost thermoplastic tableware 
has been on the market, it is be- 
coming obvious that the thermo- 
plastics are not going to make any 
substantial dent in the melamine 
market. Softer sur- (To page 217) 
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Dinner Ware 
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face, lower heat resistance and 
difficulty of decorating should keep 
them out of the quality market 
which melamine now services. 

BUT THE PRICING SITUATION that 
started to shape up in i960 caused 
real concern among melamine sup- 
pliers. In January 1958, a 45-piece 
set sold for $49.95; today, the aver- 
age is around $29.95 and some re- 
tailers are selling dinnerware sets 
for as low as $16. It is true, of 
course, that there are some legiti- 
mate reasons for lower prices. For 
one thing, manufacturers have 
found that they can reduce wall 
thickness down to the minimum 
standard (from 0.090 in. for cups 
up to 0.100 m. for 9%-in.-diam- 
eter plates) without sacrificing 
quality. In past years, most plastic 
dinnerware was well above this 
standard; this year, most of the 
manufacturers just about met it. 
(In essence, this meant that al- 
though jess resin was sold, more 
pieces were probably produced.) 
Then too, automation, shorter 
cycles, and better preheating and 
molding methods have increased 
speed of operation by as much as 
50% in some plants—and conse- 
quently cut costs. 

But it was more than likely that 
the lower prices represented a to- 
tally unhealthy competitive situa- 
tion which had resin suppliers much 
concerned. Profit margins for both 
manufacturer and retailer were 
shrinking down to a dangerous 
level. Less money was available, 
too, for advertising or promotion 
of plastic dinnerware. It was inter- 
esting to note in this connection 
that on November 8, American Cy- 
anamid, followed a few weeks later 
by Allied, announced a coopera- 
tive advertising program in which 
the resin supplier would pay half of 
the cost of advertising placed by 
customers up to a maximum of 2¢ 
per pound of resin shipped to the 
customer. 

WHAT'S GOING TO HAPPEN IN 
1961? For one thing manufacturers 
expect to see a shake-down in 
the dinnerware industry. Some 
marginal producers, unable to func- 
tion at the minimum profit level, 
will be squeezed out of the picture; 
and some consolidation among the 
remaining companies may show up. 
The end result should be to buck 
prices up to a level where everyone 
—molder and retailer—can make a 
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legitimate profit. An immediate re- 
action is already anticipated for the 
January market, when dinnerware 
prices are expected to rise again. 

Other molded melamine applica- 
tions stayed at virtually the same 
levels as 1959 and in the same areas 
—electric shaver housings, hous- 
ings for appliances, soda fountain 
sirup jars, cutlery and paint brush 
handles, and warming dishes. Of in- 
terest during 1960 was the first ap- 
pearance of the molded overlay 
foil-decorating technique in prod- 
ucts other than dinnerware. A deco- 
rated melamine kitchen utensil 
handle and a decorated urea light 
switch were the year’s highlights in 
this respect. Both prime resin sup- 
pliers (American Cyanamid and 
Allied) also introduced a special 
molding grade that imparts a high 
gloss to the finished product. Ex- 
pectations were that the material 
would prove useful in cosmetic 
containers, electric shaver housings 
—and possibly in dinnerware. 

Markets for urea molding pow- 
der continued to feel the effects of 
the invasion of thermoplastics— 
particularly in the closures market, 
which now consumes about half of 
the urea powder produced. At first 
it was thought that urea had staged 
a comeback in the closures field 
this year when several producers 
of cosmetics packages announced 
they were switching back to urea 
after some serious problems with 
breakage of styrene closures. But, 
by year’s end, these same produc- 
ers were already evaluating lower- 
cost molded polypropylene clos- 
ures aS a possible replacement for 
urea. The other two major markets 
for urea molding powder—wiring 
devices and buttons and custom 
molded applications (e.g., stove 
hardware, poker chips, a few radio 
cabinets, etc.)—continued to split 
the remainder of the market be- 
tween them. 

The new fire-resistant urea intro- 
duced last year continued to make 
headway in 1960—but outmoded 
building codes in several states 
slowed it down somewhat. Lighting 
fixture manufacturers showed the 
most interest in the material—par- 
ticularly after a louvre diffuser 
based on the urea became the first 
rigid plastic diffuser of this type to 
be listed by the New York City 
Board of Standards and Appeals as 
non-combustible.—End 
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Engineering highlights 


(From pp. 123-138) 


plastic products, “How to specify 
molded plastic parts,” by R. L. Mil- 
ler, Mat’ls in Design Eng. 51, 94 
(Jan. 1960), points up two prob- 
lems existing in the specification of 
plastic materials: 1)° the need for 
materials standardization, and 2) 
unfamiliarity of the designer or en- 
gineer with plastics. This paper is 
a practical guide in the selection of 
the plastic and the design, and in 
getting the performance that is de- 
sired from a plastic part at lowest 
cost. A sample specification sheet 
is presented with a specification 
check list. Other papers of value 
to the molded plastic part designer: 

“Design tips for polyolefin 
parts,” by J. N. Scott, J. V. Smith, 
and D. L. Alexander, MPI 37, 130 
(June 1960), which explains the 
beneficial effect of ribbing, curved 
surfaces, rounded edges, and fluting 
in reducing part warpage using 
polyolefin resins; “The polypropyl- 
ene hinge: long life at low cost,” by 
M. W. Riley, Mat'ls in Design Eng. 
52, 117 (Oct. 1960), which pre- 
sents detailed design know-how on 
how to use molded-in hinges in 
polypropylene parts. No one knows 
exactly why the flex resistance of 
polypropylene is so good, but three 
case histories speak for its suita- 
bility as a long-life hinge. 

“When plastic cams are better,” 
by M. A. Sanders, Prod. Eng. 31, 
44 (Aug. 8, 1960), explains the 
factors to be considered in deciding 
to use a molded plastic cam. In 
quantities of over 100, molded 
cams can often be made with 
higher quality and uniformity than 
can machined steel cams. 

In the application of reinforced 
plastics, both “Low-pressure rein- 
forced plastics,” by M. W. Riley, 
Mat'ls in Design Eng. 51, 103 
(Feb. 1960), and “Presenting creep 
data on reinforced plastics,” by E. 
Van Antwerp, Plastics Tech. 6, 44 
(June 1960), will be of value to 
the plastics designer. The former is 
a 16-page basic survey of the re- 
inforced plastics field. Topics in- 
clude: resins, reinforcements, proc- 
esses, effects of processing variables 
on properties, short- and long-term 
properties. The latter discusses two 
methods for reporting stress-rup- 
ture data on reinforced plastics. In- 
cluded are graphs and tables with 
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creep data on epoxy- and polyester- 
fibrous glass laminates at various 
temperatures. Data indicates 
changes in stress can cause signifi- 
cant differences in time to rupture. 

In the thermoplastic design field, 
“Structural design of plastics,” by 
E. Baer, T. J. Linton, R. E. Maier, 
and J. R. Knox, SPE J. 16, 396 
(April 1960), presents an explana- 
tion of the significance of plastics 
physical-property test data in de- 
sign problems. Part II of the paper 
discusses design methods and illus- 
trates the use of data by means of 
several concrete examples using 
parts of simple geometry. 

For molders making plastic shoe 
heels, the paper, “Evaluation tests 
for plastic heels,” by E. E. Joiner, 
J. P. Szumski, and F. J. McGarry, 
MPI 37, 152 (March 1960), de- 
scribes the test equipment used in 
impact, nailing, and flexural fatigue 
resistance testing of ladies’ high 
heels and discusses the significance 
of typical test results. 

Designers of optical equipment 
will find of interest “Use of allyl 
by-products for optical  instru- 
ments,” by R. Grand Perret, Ind. 
Plast. Mod. 12, 41 (Oct. 1960). In 
French. Article describes molding 
techniques, design, and properties 
of optical lenses made from diethyl- 
ene-glycol bis-allyl carbonate. 

A new recording principle is de- 
scribed in “Thermoplastic record- 
ing,” by W. E. Glenn, J. Appl. 
Physics 30, 1870 (Dec. 1959), 
which makes use of a low-melting- 
temperature plastic tape. An elec- 
tron beam is used to impress a 
charge pattern on the specially 
coated surface of the plastic tape 
in accordance with the intelligence 
to be recorded. The film is then 
heated in a vacuum to develop 
thermal deformations in the surface 
which will reflect light. These de- 
formations are read with a photo- 
electric-optical system to generate 
an electrical output which corre- 
sponds to the recorded signals. 

Finally, a meaty design informa- 
tion article is “An evaluation of 
special-purpose adhesives,” Electri- 
cal Mfg. 65, 125 (Jan. 1960). The 
paper explains what adhesives to 
use for bonding plastics to plastics, 
plastics to rubber, plastics to metal, 
and other materials to each other. 
Specific adhesives are listed in tab- 
ular form, along with their purpose 
and some properties.—End 
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Engineering Special Projects 
Bendix of Kansas City, Missouri needs 
three Manufacturing Research Engineers 
to do original work with new materials, 
and close, more exacting work with ordi- 
nary materials— Minds that will inquire 
into the many branches of technology and 
bring together that combination of tech- 
niques capable of producing a unique 
product. As a Prime Contractor for the 
Atomic Energy Commission, our function 
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materials and techniques. We do this by 
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development of manufacturing processes 
during the design phase. The control of 
processes must frequently be so precise 
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reason alone — production quantity 
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training in the basic physical sciences. 
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ing of several disciplines in the develop- 
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Metallurgical, Chemical or Elec- 
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replies will be strictly confidential. 
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1960 in review 
(From pp. 141-156) 


including specific data for PE (151- 
155), nylons (185), chlorotrifluo- 
roethylenes (102), polymethyl 
acrylate (571), and _ laminates 
(572). Methods were described 
for the measurement of cure (60- 
63, 573), crosslinking (234), and 
wettability of plastics (98, 104, 
574, 575), polyethylene printabil- 
ity (435), static charges on plastics 
(434), photoelastic properties of 
polystyrene (216), specific heats 
(576), and film clarity (577). 
Evaluation tests were proposed for 
plastics heels (474), PVC-coated 
fabrics (270), and quality control 
of reinforced plastics (369) and of 
vinyl (S78) and tetrafluoroethylene 
(579) electrical tubing. 

Analytical procedures were pub- 
lished for determination of the com- 
position of acrylic plastics (46-51), 
polyester resins (194-196, 580), 
hydrocarbon copolymers (170, 
581), polyvinyl chloride composi- 
tions (267), polyamides (186), 
rosin derivatives (321, 322), and 
bisphenol A (582). New spot tests 
for phenolic, melamine, styrene, 
epoxy, chloroprene, and chlorin- 
ated rubber (583) will assist in the 
identification of polymeric mate- 
rials commonly encountered in 
commercial products (584). Meth- 
ods useful in examination of plas- 
tics, rubbers, and fillers by optical 
and electron microscopy (585) and 
gas-liquid chromatography (586) 
were described. A _ systematic 
nomenclature was proposed for di- 
isotactic polymers now available 


through the application of stereo- 
specific catalysis (587). 


Standards—A.S.T.M. 

In record-breaking activity dur- 
ing 1960, A.S.T.M. Committee 
D-20 on Plastics (588) completed 
nine new methods of test, six new 
specifications,, and a new recom- 
mended practice, as well as revi- 
sions of eleven test methods, three 
specifications, and three standards 
for nomenclature and abbrevia- 
tions. The new test methods were 
for particle size analysis of vinyl 
chloride polymers (D 1705), Du- 
rometer indentation hardness (D 
1706),  microtensile properties 
(D 1708), impact resistance of 
polyethylene film by the free-falling 
dart method (D 1709), resistance 
to sulfide staining (D 1712), gas 
evolved from blowing agents 
(D 1715), welding performance of 
PVC structures (D 1789), brittle- 
ness temperature of plastic films by 
impact (D 1790), and transparency 
of plastic sheeting. The new speci- 
fications were for polytetrafluoro- 
ethylene rod (D 1710), rigid poly- 
vinyl chloride compounds (D 1784), 
International Pipe Standards rigid 
polyvinyl chloride pipe (D 1785), 
toluenediisocyanate and _ polyoxy- 
propylene glycol (D 1786), rigid 
acrylonitrile-butadiene-styrene _ res- 
ins. The new recommended prac- 
tice that was approved provided for 
uniform presentation of capillary 
flow data on molten thermoplastics 
(D 1703). 

Three new tentative standards 
were approved by A.S.T.M. Com- 
mittee D-14 on Adhesives (589): 





563 Measurement of concentration gradi- 
ents for diffusice. of vapors in polymers,”’ by 
D. Richman and F. A Long J. Am. Chem 
Soc. 82, 509 (Feb. 5, 1960 

564 Concentration gradients for diffusion 
in glassy polymers and their ey 1 to time 
dependent diffusion phenomena,’ by F. A. Long 
and D. Richman, J. Am. Chem. Soc. 82, 513 
Feb. 5. 1960 

565 Permeation of water vapor through 
polymeric films,"’ by J. E. Ayer, D. R. Schmitt, 

M. Mayfield, J. Appi. Poly. Sci, 3, 1 
1960 


new calibration technique for gas 

transmission measuring apparatus, by T. Mc- 
Avoy, ASTM Bull. No. 243, 52 (Jan. 1960) 

46 Adsorption of water vapor oy La | 


The permeability of ‘unoriented poly 
mer films,” by C. H Klute, J. Poly. Sei. 41 
307 (Dec. 1959) 

569. ‘Small molecule diffusion in cold-drawn 
r stretched polymer films soak W. W. Brandt 
J. Poly. Sei. 41, 415 (Dec. 1959) 

570 Permeability of m. ..2y polymers to 
90% hydrogen peroxide by H. J. Dietrick and 
W. W. Meeks, J. Appl. Poly. Sci. 2, 231 (Sept.- 
Oct 1959 

71 Concentration and temperature de- 
pendence of diffusion coefficients for systems 
pervencsbat acrylate and n-alkyl acetates,”’ by 
H. Fujit A. Kishimoto, and K. Matsumoto, 
Trane Pareday Soc. 56, 4! } . 1960). 

Diffusion of in plastic 

by E J. F. Chivot, 

Korpi, and J. W. Westwater, J. Chem 
Data 5. 164 (Apr. 1960). 

73 An oo we the measurement of 
elation times J. Ross and C. H. 
Wright. Brit Plastics 53, 378 (Aug. 1960). 

574. “Study of wettability of polymers by 
sliding of water drop.’ by K. Kawasaki, J 
Colloid Sei. 15, 402 (Oct. 1960). 


575. ‘Wetting of polymethyl methacrylate 
and polystyrene by water and saliva,"’ by R 
Craig, G. C. Berry, and r. A. Peyton, J Phys 
Chem. 64, 541 (May 1 

576. ‘Specific heat ~ i high polymers,"’ by 
-~ M. Warfield. M. C. Petree, - P. Dono 

an, SPE J. 15. 1055 (Dec 

577 A meter for film clarity ’ by P. M 
Hay, C. P. Evans. and Ninneman. 
Modern Packaging 33, 179 (Nov. ‘isco, 

578. “A new grade of low temperature viny! 
electrical  eonetng tubing,”’ by Seiffert 
and H Graves, Insulation 6, "45 (Sept. 1960) 

579 Control of quality non-rigid polytetra - 
fluoroethylene tubing.” by H. K. Graves and 

E Sieffert, Insulation 6, 26 (Apr. 1960) 

580 ‘Polarographic determination of tere- 
phthalic acid mixtures of phthalic acid 
isomers. by M. E. Hall and R. C. McNutt, 

Chem. 32, 1073 (Aug. 1960) . 
Determination of copolymer composi 
by combustion analysis for carbon and 
hydrogen,’ by L. A. W Madorsky, and 
mr. A -* paca J. Res. NBS 64A, 157 (Mar.- 


per chromatography of bisphenol 
Challa and 4 Hermand, Anal 

778 (June 
tests for plastics, ’ by F. Feigl 
‘Saeer. Modern Plastics 37, 151 (May 


584 What plastic is it,’ Modern Plastics 
37. 88 (July 1960) 

585. ‘Microscopic examination of rubbers 
plastics, fillers, by M oe and 
N. H Plastics 25, 329 (Aug. 1960) 

586. ““New uses for gas-liquid chromatog 
raphy in plastics,"’ by W. Parriss and P. D 
Holland, Brit. Plastics 33, 372 (Aug 1960) 

587 is pe. nomenciature for diisotactic 
polymers bd on M. Farina, and M 
Peraldo, J Poly, Sei. 43, insert (Apr. 1960). 

Report of A.S “eM Committee D-20 
on Plastics, Proc. A.S.T.M. 6, preprint 
(1960) 
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NEW! 


No More Sprues 





Internally Heated 
Bushing and Nozzles* 


Hot Tip Nozzles can be used in place of conventional sprue 
bushings—gate directly into parts or runner system. No ex- 
ternal heaters required. Allows small gates and permits pro- 
longed interruption of cycle without freeze-ups. 

Makes Better Molded Parts—by producing fast, precise tem- 
perature control for conventional and impact molding. 
Cuts Costs—by eliminating sprue cutting, grinding and scrap 
losses. Saves by shortening start-up time, preventing drooling 
nozzles. 


Write for complete data and convenient Quotation Request 


Form. 
* Patent Pending 


Injection Control Corporation 


677 South Eton Road + Birmingham, Michigan 











Model CS-89 
Cell 


The cell was developed 
to measure the gas 
transmission rate of plos- 
tic sheeting and plastic 
coated papers. The unit 
is designed to have all 
parts removable for 
cleaning and replacing. 
The manometer system 
of the cell is calibrated 
and adapters are fur- 
nished for fast and slow 
gas transmission rates. 
A typical three cell con- 
sole is shown on the 
right 


THE DOW GAS 
TRANSMISSION 
CELL 


Console 


Ref: ASTM Designation D1434-58 


Literature and prices upon request 


CUSTOM SCIENTIFIC INSTRUMENTS, Inc. 


541 Devon St. 


Kearny, N. J. 











method for climbing drum peel 
test for adhesives (D 1781); speci- 
fication for adhesive for acoustical 
materials (D 1779); recommended 
practice for conducting creep tests 
of metal-to-metal adhesives (D 
1780). 

Four new or revised Commercial 
Standards for plastics products 
were approved during 1960 as fol- 
lows: flexible polyethylene pipe 
(CS197-60); rigid unplasticized 
PVC pipe (CS207-60); plastic 
drain and sewer pipe and fittings 
(CS228-60); vinyl plastic weather- 
strip (CS230-60). Six proposed 
new or revised Commercial Stand- 
ards have been circulated to indus- 
try for approval, as follows: corru- 
gated plastic structural panels 
(TS-5485, Apr. 1, 1960; a revision 
of CS214-57); polytetrafluoroethyl- 
sheet (TS-5488, Apr. 12, 
1960); polytetrafluoroethylene cast 
film (TS-5490, May 25, 1960); 
polyethylene sheeting for various 
applications in construction, indus- 
trial, and agricultural applications 
(TS-5501, Aug. 1, 1960); polytet- 


ene 


589. ‘“‘Report of A.S.T.M. Committee D-14 on 
Adhesives Proceedings A.S.T.M. 60, preprint 
1960). 
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rafluoroethylene cast molded basic 
shapes (TS-5509, Sept 23, 1960); 
tetrafluoroethylene-fluorocarbon 
resin skived tape (TS-5513, Oct. 
13, 1960). 


Standards—IiSO 


Technical Committee 6i on 
Plastics of the International Stand- 
ardization Organization completed 
action on five Draft ISO Recom- 
mendations at its 1960 meeting in 
Prague, and approved three new 
Draft ISO Recommendations and 
five Draft Proposals (590). This 
brings to 40 the number of inter- 
national standards on plastics that 
have reached preliminary or final 
form during the first 10 years of 
operation of ISO/TC 61, represent- 
ing the cooperative efforts of plas- 
tics engineers from 21 participat- 
ing countries. The new Draft ISO 
Recommendations describe meth- 
ods for the determination of stiff- 
ness, tensile properties of plastics, 
and curing characteristics of poly- 
ester resins. The Draft Proposals 
relate to determination of water 


590. “Tenth meeting of ISO/TC 61 commit- 
tee on plastics,’"’ Modern Plastics 38, 156 (Dec 
1960). 


content, relative viscosity, and per- 
centage of monomer and low mo- 
lecular weight polymer in_ poly- 
amides, resistance to changes in 
color that are caused by natural 
light, as well as change of mechani- 
cal properties after coming in con- 
tact with various chemicals. 

The American Standards Asso- 
ciation, the United States Member 
Body of ISO, has advised ISO/TC 
5/SC 6 on Plastics Pipes and Fit- 
tings that this country will now 
take a participating rather than an 
observer role in the activities of 
that subcommittee. Documents 
considered at the meeting of ISO/ 
TC 5/SC 6 in Paris on November 
14-18 included a proposed inch 
series of recommended minimum 
outside diameters for plastics pipes 
for incorporation in Draft Interna- 
tional Standards Organization Rec- 
ommendation No. 282, which is en- 
titled “Pipes of Plastic Materials 
for the Transport of Fluids,” drafts 
of specifications for polyvinyl chlo- 
ride and polyethylene pipes, as well 
as proposed test procedures and 
specifications for long-term burst 
tests.—End 
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News and interpretations of the news 


Section 2 


(Section I starts on p. 39) 


Prospects for plastics in packaging films 


Total yearly sales of transparent 
films will grow 67%—an increase 
of about 465 million lb.—by 1965, 
according to a forecast by Paul 
Murphy, general manager of pack- 
aging market sales of Reynolds 
Metals Co., at the Western Pack- 
aging and Materials Handling Ex- 
position in Los Angeles, Calif. Plas- 
tic films will account for at least 
2% of this increase—with poly- 
olefins and specialty films pacing 
the upsurge. Statistics compiled by 
the Reynolds market research de- 
partment indicate that about 64% 
of all flexible film sold is used for 
packaging. Mr. Murphy took 
charge of Reynolds plastic film 
packaging sales recently when the 
plastics department was given full 
divisional status. 

“Annual sales of water-soluble 
PVA film will soar to 11 million Ib. 
by 1965,” Mr. Murphy said, “and 
oriented PVC film sales will reach 
10 million Ib. in the same period.” 
He said 1960 industry sales of the 
two films will total slightly more 
than 1 million Ib. each. “Consumer 


*Reg. U.S. Pat. Off 


demand for convenience and por- 
tion control will make packets of 
water-soluble film for soaps, deter- 
gents, and dry bleaches a standard 
item on grocery shelves throughout 
the nation,” he said. “Through re- 
cent improvements, PVA now pro- 
vides the product long sought by 
the home laundry industry—an eco- 
nomical, non-brittle film that runs 
well on packaging machinery and 
dissolves quickly in hot water.” 
Several of the commercial pack- 
ages on display at the Exposition 
using Reynolon PVC _ overwraps 
demonstrate the wide range of prod- 
ucts which can benefit from the 
clarity, skin-tight cling, and protec- 
tive qualities of the film. They in- 
cluded Capitol’s Angel phonograph 
records. Armour Star bacon, frank- 
furters, apples in a pressed board 
tray, baked goods in an aluminum 
foil tray, and textile products. 


Government figures for PE 

Differences in estimates for con- 
sumption of polyethylene are illus- 
trated by comparing a special sum- 
mary produced by the government’s 


By R. L. Van Boskirk 


January 1961 


Business and Defense Services Ad- 
ministration on this page and the 
MODERN PLAastTics table on page 
86. The BDSA figures were derived 
from those accumulated by the 
Tariff Commission and represent 
an effort to ascertain how much 
polyethylene capacity would be 
available in the event of a national 
emergency. 

Totals for “all” polyethylene in 
1958 and 1959 are almost in com- 
plete agreement with MODERN 
Piastics figures. But when the 
total is separated into the various 
end-use categories, there is consid- 
erable difference between the two 
sets of figures. MODERN PLAsTICs 
estimates were obtained largely by 
personal interviews with sales man- 
agers and market analysts of various 
producers and processors of poly- 
ethylene. The BDSA figures were 
obtained through a survey made 
by individuals of that organization. 

It is difficult to make a direct 
comparison, since the MODERN 
PLasTics survey does not “break 
out” the resin handled by reproces- 
sors. In this magazine’s survey such 





Distribution of polyethylene by end-uses, 1958-59 (Quantity in million Ib.)* 





Domestic 


% of 


Use Quantity total 


Film and sheet 233 39 
Injection molding 97 16 
Blow molding 21 4 
Extrusion, wire and 
cable 80 
Piping 
Miscellaneous extrusions 
Coatings 
Wax additives and 
monofilaments 
Miscellaneous 
Reprocessors and dealers 75 12 
Totals 604 100 


* This table was prepared by the Business & Defense Services Administration of the U.S. Dept 


individual mp nies 


— 1958 ———_——_—_—_. - 


-—Exports— 


Quantity total Quantity total 


Total — 


% of % of 


53 286 33 334 
32 : 129 15 121 
3 24 3 37 


84 115 
30 ; 31 
15 
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‘ ; 110 13 
51 20 126 15 97 
252 100 856 100 835 
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Quantity total 


of Commerce 


- 1959 — 





-—Exports— -—— Total — 


% of % of 
Quantity total Quantity total 


% of 


40 61 20 395 34 
14 35 11 156 14 
3 1 40 4 
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4 
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. ’ 10 
12 92 30 16 
100 «= 310-100 s«d1145—S 100 


» Withheld to avoid disclosing figures for 
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FOR ALL METALS AND ALL PLASTICS 





Modern epoxies can be sprayed, brushed, 


TECHNICAL DATA ON 


Bond, 7 seresm’| “lpped, roll-coated, dusted, 


icecnmcee | QXtruded, trowelled, spread 
about 300 cps . . . literally flows like water. At | | 


the other end of the scale are void-filling thixo- 
tropic adhesives which spread like a heavy cold 
cream but won't sag or flow in vertical or over- 
head applications . . . or even when heat-cured. 





in between, more than a score of BONDMASTER 
epoxy-based adhesives offer a wide range of 
handling characteristics, curing cycles, and dif- 
fering degrees of tensile strength, flexibility, 
heat-resistance, etc. 


“ROOM TEMP” OR HEAT-CURING 


Some of these products cure at ambient tempera- 
ture, some require heat. Some are versatile 
enough to permit their use both ways: there's 
one room-temperature-curing formulation which 
reaches “handling strength” in about six hours 
but which can be cured in as little as 10 minutes 
at 150°F.... even more swiftly at higher tempera- 
tures. (None of the 100%-reactive formulations 
require any more pressure than is needed to 
maintain contact during cure.) 


END-USE SERVICE CHARACTERISTICS 


These formulated epoxy adhesives will bond all 
metals and almost all plastics to themselves or 
to each other . . . or to wood, ceramics, or just 
about any other materials, for that matter. As a 
group, they exhibit minimal shrinkage, are elec- Silicon steel laminates (E645) 
trical insulators, and provide excellent resistance 
to weather, galvanic action, and most chemicals, 
acids, and alkalies. 


“Styrofoam” to magnesium (M685) Phenolic to brass (M648T) 


They ore available as liquids, pastes, mastics, 
syrups, films, and powders . . . yielding tensile 
strengths among the highest attainable within the 
scope of present-doy adhesive technology. 


+ 
Write for Technical Dato Sheets detailing adhesive 


laydown, curing cycles, bonding methods, etc., of 
BONDMASTER Series "“M” Structural Adhesives. 





High impact polystyrene to aluminum, 
copper, neoprene (M648) 


RUBBER & ASBESTOS bie a . a anil If the handling characteristics of the adhesive you 
CORPORATION poate ‘ me _ = are using don’t match your most efficient production 
; “ demands, chances are there's a standard BOND- 

243 BELLEVILLE AVENUE i 
BLOOMFIELD NEW JERSEY ; MASTER formulation that will! If you will detail 
your problem, we'll be glad to send samples . . . 
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resin is included in the various 
“end-uses” where it is consumed. 
It is also noted that the miscellane- 
ous category is much larger in the 
BDSA survey. This category, too, 
was divided among its various 
“end-uses” in the MODERN PLaAs- 
rics summary. Another difference 
is that the BDSA export figures are 
broken down into end-use classffi- 
cations, MPI's figures are not. This 
breakdown may have been the 
greatest guessing game in_ the 
Twentieth Century, for it is difficult 
to believe that Americans can be 
sure of what their exported resin 
is used for in as definite a pattern 
as shown in the government figures. 

The greatest discrepancy between 
the BDSA and MODERN PLAsTICs 
tables is in film. Supposedly, this 
represents resin used for film and 
is not necessarily actual film. In 
other words, the 3 to 10% waste 
accumulated in processing is in- 
cluded in both surveys. The govern- 
ment export figure for film, 
however, when subtracted, from the 
total of 395 leaves 334 million Ib. 
for domestic consumption which is 
almost the same as the MODERN 
PLastics figure of resin consumed 
for domestic film. But as noted in 
the section on polyethylene, start- 
ing on page 85, there is some ques- 
tion as to whether or not more than 
310. million Ib. of finished film 
actually went to market in 1959. 

[hese examples illustrate the dif- 
ferences between the two tables and 
adjustments that have to be made 
by any reader who attempts to 
reconcile them. 


Flexible epoxy resins 


A new series of low-cost, tough, 
flexible epoxy 
particularly 
shock-resistant 


resins, said to be 
suitable for thermal 
encapsulation and 
metal-coating, have now been 
made possible through the use of 
a new catalyst in conjunction with 
a recently introduced epoxide and 
dimer or trimer acids. The new 
resin system, developed by Union 
Carbide Chemicals Co., when com- 
pounded, runs about 48¢ /Ib., com- 
pared with 60 to 80¢/Ib. prices for 
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compounds based on the conven- 
tional epoxies. 

The reaction mixture gels rapid- 
ly and exothermally at tempera- 
tures between 80 and 120° C., and 
cross-linking takes place. Resins 
made from 0.5 carboxyl group for 
each epoxide group have tensile- 
elongation properties ranging from 
7000 p.s.i. at 15% elongation to 
2000 p.s.i. at 100% elongation. 
They are reported to show little 
change in physical properties after 
aging at 120° C. for 2000 hours. 
Resin castings made from dimer 
acids are flexible; trimer acids give 
harder resins. Carbide anticipates 
that the system will find particular 
use in encapsulation of motor sta- 
tors, coils, and other electrical com- 
ponents. 

Carbide is selling the basic Unox 
201 epoxide monomer and has ten- 
tative plans, as a customer service, 
to sell the epoxide with 1 or 2% 
catalyst as a stable mixture. The 
dimer or trimer acids must be ob- 
tained elsewhere. 

The resin system will cure in | 
hr. at 120°C. or in one week at 
room temperature. It has a pot life 
of 4 to 8 hr.; it can be sprayed at 
room temperature as 80% solids, 
or as 100% solids when hot. This 
latter fact has suggested use in pro- 
duction-line metal coating. 

Three more flexible epoxy resins 
have also been announced by Dow 
Chemical. They are x-2673.2, 
x-2673.6 and x-2674. These resins 
are described as light-colored, low- 
viscosity fluids which may be 
blended with common liquid and 
solid epoxies, and with Dow Epoxy 
Novolac 438. They are cured with 
all common hardeners. According 
to Dow technical spokemen, flex- 
ure strength can be increased 25 to 
40% by the addition of the new 
resins. Shock resistant castings and 
adhesives, laminates, and coatings 
are areas of expected application. 


Coating for automotive trim 

Car wheel covers and other auto- 
motive trim can now be protected 
against scratching, rust, and corro- 
sion for a year or more by apply- 


ing coatings based on Vitel poly- 
ester made by The Goodyear Tire 
& Rubber Co. The material, pro- 
duced in resin or pellet-like form, 
can be made into a clear or tinted 
liquid solution that forms a hard 
glossy protective film which, it is 
claimed, adheres well to chrome, 
aluminum, steel and other metals. 


Irradiated polyolefins 

Latest in a growing list of com- 
panies supplying irradiated plastics, 
Mimx Corp., Glendale, Calif., is 
now offering a line of irradiated 
polyolefin shapes to the missile, 
space, aircraft, and other industries. 
Using standard polymers from 
normal commercial sources and 
compounding them to its own re- 
quirements, the company irradiates 
extrusions, moldings, or thermo- 
forms made from these compounds 
with a 2-m.e.v. General Electric 
beam generator. 

Typical properties of irradiated 
compounds are: tensile strength— 
2500 p.s.i.; ultimate elongation— 
150%; flexibility and freedom 
from cracking down to —5S5° C.; 
freedom from cracks and splits, 
and maintenance of form stability, 
after exposure to 175° C. for 96 
hr.; no evidence of melting, loss of 
form stability, or structural integ- 
rity after 4 hr. at 250° C.; and re- 
sistance to Skydrol 500, aviation 
gasoline of 100/130 octane, hydro- 
carbon solvents, and other materi- 
als used in aviation. 

Typical applications include 
grain inhibitors for rocket propel- 
lants, coverings for capacitors and 
other steady state devices, and 
rocket engine igniter coverings. In- 
vestigations are currently being 
conducted by the company concern- 
ing the feasibility of using Mimx 
materials as re-entry shields for 
nose cones. 

SHRINKABLE TUBING. Availability 
of a new irradiated polyolefin tub- 
ing and sleeving material which can 
be heat shrunk in diameter to form 
a tight bond, even over irregular 
shapes, has been announced by 
Sequoia Wire & Cable Co., a sub- 
sidiary of Anaconda Wire & Cable 
Co., New York, N. Y. Flame 
retardant and thermally stable, the 
new flexible tubing, designated 
as Hyshrink, can be slipped easily 
in its expanded form over ter- 
minals, connectors, wire and ca- 
ble, conduit, and hose, according to 
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New low density Oxiron epoxy resins give you 
structural components with high strength-to- 
weight ratios. They keep weight to a minimum 
in critical applications such as encapsulated 
electronic assemblies for aircraft and missiles. 
Oxirons give you the most coverage area from 
every pound of epoxy in your coating formu- 
lations. With Oxiron epoxy resins you can 
accomplish all these things, because the hard- 
ened resins have 10 to 20% lower density than 
conventional epoxies! And thanks to the extra 
quantity of product obtainable from each 
pound of Oxiron epoxy, an economic gain is 
often possible. Where weight must be kept 
down, Oxirons may well be the answer for 
applications such as missile and aircraft parts, 
molds, tools and fixtures, radome panels, 
transformers and motors, potted electronic 
components, printed circuits, as well as for 
general structural laminate use. 


OXIRONS ARE DIFFERENT 


Oxirons are epoxidized polyolefins. Unlike 
conventional epoxies, Oxirons can be cured 
through reactive double bonds as well as mul- 
tiple epoxy groups present in the chain. 
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MORE ADVANTAGES 
OXIRONS exhibit low shrinkage on cure. 
OXIRONS can be cured at relatively low temperatures. 
OXIRONS can often be cured with low cost reagents. 


OXIRONS provide superior resistance to creep at elevated 
temperatures. 

OXIRONS can be cured with anhydride-peroxides to give mate- 
rials characterized by heat distortion curves that do 
not break sharply with temperature. 

OXIRONS have excellent electrical properties and stability at 
high temperatures. 

OxiRONS offer high strength, powerful adhesion, good wetting- 
out properties. 

OXIRONS have excellent chemical resistance—are unaffected 
by strong alkalis, acids, solvents. 


Send for our Epoxy Data Booklet which de- 
scribes Oxiron 2000, 2001, and 2002 in detail, 
contains curing information and gives sug- 
gested uses. If you’d like a sample, let us know 
what application you have in mind so that we 
can supply a suitable resin. 


Putting Ideas to Work 
FOOD MACHINERY 
AND CHEMICAL 
CORPORATION 


™m™ Epoxy Department 
w ® 161 East 42nd Street, New York 17, N. Y. 


EPOXIDES CURRENTLY AVAILABLE FROM FMC 
OLEFIN OXIDES: Octylene Oxide, Dodecene Oxide, C16-C18 Olefin Oxide, 
TERPENE OXIDES: Limonene Monoxide, alpha-Pinene Oxide. 
DIEPOXIDES: Dicyclopentadiene Dioxide, Limonene Dioxide. 
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the company. Upon application of 
heat (275° F.), the tubing shrinks 
in diameter to form a strong me- 
chanical bond to the insert. This 
heating will not affect the flexibility 
of the irradiated tubing. Longitud- 
inal shrinkage is reported to be less 
than 10 percent. 


New U. S. subsidiary 

Ornapress AG, Zurich, Switzerland, 
pioneer in the development of foils 
for decorative molding in either 
urea or melamine, has established 
American Ornapress Corp., 16 E. 
42nd St., New York, N. Y., a 
wholly-owned subsidiary. Stephen 
Bayer is in charge of the operation 
as vice-president and general man- 
ager. The company has announced 
a technique for decorating phenol- 
ics; details of this process will be 
made public shortly. 


Stocks nylon rods 


Massive nylon rods in diameters 
from 3 to 9 in. are now stocked 
nationally by the 15 warehouses of 
Cadillac Plastic & Chemical Co., 
Detroit, Mich. Available for over- 
night delivery to most U. S. desti- 
nations, in standard lengths up to 
10 ft., the rods may be obtained in 
unlimited lengths upon special 
order. The large-diameter rods are 
expected to be used in the petro- 
leum and chemical industries for 
valve facings and components in 
transmission lines where corrosion 
and abrasion have been problems. 
The material is being produced at 
Cadillac’s plant in the Detroit 
suburb of Warren. 


Polycarbonate tubing 


Extruded polycarbonate tubing, 
made of General Electric’s Lexan 
resin, is now available from An- 
chor Plastics Co., Long Island 
City, N. Y. custom extruder, in 
diameters from 0.040 to 1% in., 
and wall thicknesses from 0.015 
to 0.125 inch. 


Vinyl! foam adhesive 

Tradenamed Bondmaster R379-20, 
a “soft seam” adhesive has been 
developed by Rubber & Asbestos 
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Corp., Bloomfield, N. J., especially 
for bonding closed-cell vinyl foam 
to itself, to vinyl film or sheet, to 
phenolic and other plastics, and to 
metal, wood and other rigid, semi- 
rigid, or flexible materials. With 
“quick grab” for fast assembly 
speeds, it may be brushed on, roll 
coated, or sprayed on with regular 
equipment. It is said to resist salt 
water, high humidity, vibration, hot 
oil, gasoline, aromatic fuels and or- 
ganic solvents, and prolonged ex- 
posure to temperatures between 
250 to 350° F. A strong bond is 
formed on contact, according to 
the company. 


Acrylic lenses 


Extruded acrylic ienses in small to 
medium size for non-critical mag- 
nification are now available from 
Anchor Plastics Co., Long Island 
City, N. Y. In industrial and com- 
mercial applications where slight 
aberrations are not important, such 
as on designation strips, magnifiers, 
indicators and nameplates, an ex- 
truded lens will be more econom- 
ical than an equivalent molded one 
and the extruded lens (tooling $100 
to $300) can be supplied by An- 
chor in any length without addi- 
tional tooling. 


More foam core panels 

While municipal building codes 
continue to stymie full application 
of styrene foam in building con- 
struction, the material is gradually 
making inroads in locales that are 
not controlled. 

For example, foam core building 
panels have been adapted for the 
first time to the farm building field 
by Wood-Fab Inc., Lester Prairie, 
Minn., by the use of their Dri-Lite 
panels. The panels, which are sur- 
faced with either plywood or fibre- 
board, have a foam core of Dylite 
expandable polystyrene, a product 
of the Plastics Div., Koppers Co. 
Inc., Pittsburgh, Pa. 

In another development, 60 Dy- 
lite panel houses are also planned 
for construction on the outskirts of 
Juneau, Alaska, as part of a 2000- 
home project on a 457-acre site. 


Stone & Schulte Inc., San Jose, 
Calif., and its associate builders, 
Blackwell Brothers, is handling the 
project, first of its kind in Alaska. 


High-modulus glass fiber for 
structural plastics 

Glass fibers said to have about 50% 
greater rigidity than E-glass fibers 
(generally used as plastics rein- 
forcement) without significant sac- 
rifice in strength, have been de- 
veloped for the U. S. Air Force by 
Owens-Corning Fiberglas Corp. 
Standard E-glass has a modulus of 
elasticity of about 12.2 x 10° p.s.i.; 
the new glass, introduced under the 
designation YM-31-A, has a mod- 
ulus of around 16 x 10® p.s.i. The 
new fiber is expected to have im- 
portant application in structural 
uses. Test results reported by the 
Wright Air Development Div. indi- 
cate the following: 

1. YM-31-A-based laminates are 
generally superior to E-glass lami- 
nates in strength. 

2. Strength properties of such 
laminates depend greatly on the 
resin-finish combination. To date, 
Epon 828-CL (Shell Chemical Co.) 
epoxy resin with an A-1100 finish 
has been the most successful com- 


bination to be used with the new 


glass evaluated. 

3. YM-31-A fibers look particu- 
larly promising for filament-wind- 
ing applications since their perform- 
ance will exceed E-glass even when 
used with non-optimum resin-finish 
combinations. 

4. Electrical properties of YM- 
31-A are only slightly inferior to E- 
glass in the lower temperature 
ranges, but in the 300 to 500° C. 
range, rapid changes in electrical 
properties would make YM-31-A 
unsuitable for such applications as 
radar guidance. 

Full details and test data were 
published in the Proceedings of the 
Meeting on High Modulus Glass 
Fibers for Structural Application. 
Copies of the Proceedings are avail- 
able from G. P. Patterson, WWRC- 
NC-2 WADD, Wright-Patterson 
Air Force Base, Ohio. 


Polyethylene news 


HIGHER CROP YIELDS. A double 
layer of PE film consisting of a 
sheet of black polyethylene, which 
is laid down and lightly covered 
with loose soil, and a thinner layer 
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STOKES HIGH-SPEED INJECTION MOLDING PRESSES 
earn big savings for Smith-Corona Marchant 


With the aid of Stokes Injection Molding Presses, 
Smith-Corona Marchant is turning out from one-half to 
three-quarter million dollars worth of parts per year for 


Complete sets of typewriter and calculator keyboards are produced at the 
rate of 400 to 440 per hour by the four Stokes Model 703 Automatic In- 
jection Molding Presses shown here. These versatile Stokes presses are 
used for both multi-color and metal-insert molding. 


typewriters, adding machines, calculators, teletypewriters, 
and other products. 


Key to these high production rates is Stokes nozzle shut- 
off and full pressure prepack design. This exclusive design 
feature reduces the production cycle by having the injec- 
tion plunger and precompressed material ready to shoot 
into the meld the moment the press is closed. 


Stokes vertical clamping system permits loading of in- 
serts without the danger of their falling out during the 
molding operation. Unusually high clamping capacity 
gives full and complete closure so that no flash is formed 
on the insert part. Independently actuated knock-out 
pins provide slow, gentle ejection without reducing 
clamping ram speed. 


Discover for yourself what Smith-Corona Marchant and 
other leading manufacturers have found to be the many 
cost and quality advantages of Stokes Injection Molding 
Presses. Write for Bulletin 203 which gives complete 
details on the Stokes Model 701 and 703. Be sure to ask 
for a Stokes production analysis on your particular 
application requirements. 


Plastics Equipment Division 


F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 
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of clear film of the same width 
which is simultaneously laid on top 
and anchored by covering the sides 
with soil, produces markedly supe- 
rior yields than black PE alone. 
This new method of using PE film 
mulch was described by Dr. E. M. 
Emmert, Professor of Horticulture 
at the University of Kentucky. 

The increased yield was attrib- 
uted to an earlier warming of the 
soil in the spring than was possible 
to achieve by the use of black film 
alone. The double film also assisted 
in moderating hot weather temper- 
atures. Black will absorb more heat 
from the sun in the daytime, but 
will lose heat faster at night than 
colored materials. When the sun is 
shining, the clear film allows the 
warmth of the sun to pass through 
and be absorbed by the black film 
which transmits the heat to the 
soil. At night, however, when the 
black film would normally lose its 
heat rapidly to the atmosphere, the 
clear film has trapped an insulat- 
ing layer of air which holds the 
soil heat, thus speeding germina- 
tion and growth, according to Dr. 
Emmert’s report. 

The double mulch brought crops 
to harvest one week earlier than 
the single mulch and approximately 
three weeks earlier than unmulched 
crops. This method, therefore, en- 
ables the grower to market his pro- 
duce at the peak of prices. The 
tests at the University’s experiment 
station were run on cucumbers, 
sweetcorn, tomatoes, bunch beans, 
pole beans, and lima beans. A part 
of Dr. Emmert’s work is supported 
by a research grant from Union 
Carbide Plastics Co 
For prototypes. A line of linear 
PE blocks intended for the produc- 
tion of prototype bearings, auto- 
motive parts, molds for various 
casting type resins, laboratory and 
hospital wear, etc., is now avail- 
able from American Agile Corp., 
Maple Heights, Ohio. The material 
is machinable with standard wood- 
machine tools and 
equipment; and prototypes may be 
autoclaved repeatedly at 250° F. 


working or 


with no bad effects, according to 
the company. Stock sizes are 1 by 
12 by 12 in., weighing 4.9 Ib., to 
6 by 12 by 24 in., weighing 58.8 
pounds. Prices range from $12.25 to 
$126.42 per block, depending on 
the size. 


FILM ON FLOWER POTS. Peat moss 
flower pots, manufactured by 
Willis-Reynolds Corp., Lebanon, 
Ind., incorporate a 1-mil film of 
PE which is said to impart greater 
durability, restrain root penetration 
and reduce moisture loss. 
According to U. S. Industrial 


‘Chemicals Co., the pots are made 


by first preparing a slurry of peat 
moss and wood fiber. Molds made 
of perforated metal are dipped into 
the slurry and the material is drawn 
into the mold by suction. Pots thus 
formed are then dried in an oven. 
This dried pot temporarily becomes 
the die during vacuum forming of 
the PE film. The high porosity of 
the pot facilitates this operation and 
the vacuum is drawn right through 
the pot. When it is time for perma- 
nent planting the polyethylene 
which is formed tightly to the out- 
side of the flower pot must be re- 
moved to permit ready growth of 
the roots into the surrounding soil. 
Willis-Reynolds states that it can 
produce 2% million pots—ranging 
in size from 1% to 4 in. deep—per 
week, in round or square shapes. 


WIDER SHEETS. Gering Plastics 
Div., Studebaker-Packard Corp., 
Kenilworth, N. J., now offers 10- 
mil-thick PE sheeting measuring 20 
by 100 ft., seamless, in natural- 
clear and black. These heavy-gage 
sheetings are expected to find use 
as silage covers, industrial cover- 
ings, and closing-in of structures. 


ALSO FOR TREES. Preliminary tests 
at the Union Carbide Corp. Re- 
search Farm in Clayton, N. C., 
have shown significant increases in 
tree growth through the use of 
black PE film mulch around the 
base of the tree. If present results 
are confirmed in a_ broadscale 
testing program, it will mean that 


home owners can radically shorten 
the time required for shade trees 
to grow to pleasing proportions. 
For nurserymen it will mean larger, 
stronger plants that command 
higher market prices. For the fruit 
grower it will mean larger, sturdier 
trees in less time, according to 
Union Carbide. 


NEW RETAIL UNIT. Black and natu- 
ral polyethylene films in 4- and 6- 
mil thicknesses in take-home dis- 
penser type packages have been 
introduced by Plastics Films, Visk- 
ing Co., Div. of Union Carbide 
Corp. The rolls, each 50 ft. in 
length, will be available in widths 
ranging from 3 to 20 feet. These 
rolls will be sold through lumber 
yards, hardware, department, and 
variety stores, and will retail for 
approximately 2¢/sq. ft. for 4-mil 
film, and 3¢/sq. ft. for 6-mil film. 
This type of unit is expected to 
replace sales of custom sheet for 
air conditioner covers, wading pool 
liners, shrubbery protectors, and 
garden tool covers. 


CURING BLANKET. A 2-in. thick 
layer of fibrous glass encased be- 
tween sheets of 8-mil black PE 
film is suppled by Max Katz Bag 
Co. Inc., Indianapolis, Ind. It is 
supplied in 6 ft. width and up to 
50 ft. in length, as a re-usable in- 
sulating blanket for concrete cur- 
ing. The PE film is supplied by 
Visking Co., Div. of Union Car- 
bide Corp. 


New companies 
JORDAN-NATIONAL Co., Pry. LTD., 


Sydney, Australia, is a newly 
formed company jointly owned by 
NATIONAL STARCH & CHEMICAL 
Corp. and JorRDAN CHEMICAI 
Works (A’stA) Pty., Ltp., Syd- 
ney. The new firm will manufac- 
ture and sell vinyl polymers and 
various adhesives made in _ the 
United States by National Starch 
& Chemical. 


UNIVERSAL PACKAGING INC., Mill 
and Buchanan Sts., Plainfield, Ind., 
is a packaging firm specializing in 
packaging of liquids, semi-liquids, 
and solids in all heat-sealable, flex- 
ible materials. Davin G. REILICH 
is president; ARLIE S. RIGGs serves 
as vice-president. 


IMPERIAL ADHESIVES INC., located 
in a new 25,000-sq.-ft. plant at 
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Counterpoise, by Steuben Glass 


"For Achievement: 


The Owens-Corning Fiberglas Design Award 


The classic crystal sculpture shown here, designed and nality of application or design, material selection, 
executed by Steuben Glass, is entitled Counterpoise. Each color, utility, moldability and appearance. The manu- 
year, at the conference of The Society of The Plastics facturer of the product will receive the Owens-Corning 
Industry, it will be awarded to a company for the best Fiberglas Design Award, Counterpoise, as well as The 
use of Fiberglas reinforced plastics in a new product. Society's Gold Ribbon. This year’s inaugural presen- 
An impartial jury, appointed by The Society, willde- —_ tation will be made on February 8, at The Society's 
termine the winning product on the basis of origi- annual banquet during the meeting in Chicago. 


OWFNS-CORN N ( 
FIBERGLAS 


*T-M. (Reg. U. S. Pat. Off.) 0-C.F. Corp, 








WET OR DRY 


The WORKHORSE CATALYST 
for POLYMERIZING 
SYNTHETIC RESINS 


In dry form, Lucidol Benzoyl Peroxide 
has long been the quality standard of the industry. 
It is available, for those who prefer it, in wet 
form (20-25% water). The peroxide net weight 
per package is the same. The applications are 
identical — polymerization of vinyl acetate, vinyl 
chloride, vinylidene chloride, methylmethacrylate, 
styrene and unsaturated polyesters — and for 
copolymerizations of the same monomers. 


Write for Data Sheet or Consult 
Chemical Materiais Catalog 
Page 179 for further data. 


LUCIDOL DIVISION 





WALLACE & TIERNAN INC. 


1740 MILITARY ROAD 


BUFFALO NEW YORK 
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6315 Wiehe Rd., Cincinnati, Ohio, 
is engaged in production of latex 
and solvent compounds. JERRY 
ConraD, formerly technical di- 
rector of Adhesive Products Corp., 
is president; STEVE Proops, previ- 
ously general manager of Anchor 
Adhesives Corp., is vice-president. 


Expansion 


THE BORDEN CHEMICAL Co. (CAN- 
ADA) Ltp. has announced construc- 
tion of new manufacturing facili- 
ties for the production of polyvinyl 
acetate emulsions, polystyrene and 
acrylic emulsions, and liquid urea 
resins. The expansion program, in- 
volving an investment of $250,000, 
includes a recently completed ware- 
house building. All products pro- 
duced in Canada by the company 
are for Canadian consumption. 


FaBRI-KAL Corp. has _ broken 
ground for a 23,000-sq.-ft. plant in 
Kalamazoo, Mich. The building, 
scheduled for completion early in 
1961, will be used for the manu- 
facture of custom and proprietary 
sheet plastic products. 


MoLpep Fisper GLass Bopy Co., 
Ashtabula, Ohio producer of rein- 
forced plastic parts and assemblies 
for automotive and allied fields, 
and MOLDED Fiper GLAss TRAY 
Co., Linesville, Pa. have an- 
nounced a merger, with Molded 
Fiber Glass Body Co. as the sur- 
viving corporation. 


ACTION PL astTics INc., and its par- 
ent company, COLORITE PLASTICS 
oF New Jersey, INc., both extru- 
sion firms, have announced acqui- 
sition of a 22,500-sq.-ft. building 
next to their present operating 
plant in Paterson, N. J. The new 
building brings total manufacturing 
area to 67,000 sq. ft., plus storage 
buildings of 20,000 sq. feet. 


MONSANTO CHEMICAL Co. has an- 
nounced plans to construct a new 
plant which will add 50 million Ib. 
to its production capacity for San- 
ticizer 160 plasticizer. At the same 
time, the company will erect a 20- 
million-lb./year facility for the 
production of benzyl chloride, an 
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ingredient of Santicizer 160. Both 
units will be located at the com- 
pany’s 650-acre plant site in Glou- 
cester County, N. J., where the 
company earlier announced plans 
for a phthalic anhydride plant. 
Completion of all three units is 
scheduled for 1962. 


AMOCO CHEMICALS CoRP. is ex- 
panding its Joliet Ill., dimethyl] ter- 
ephthalate plant to increase capacity 
by 50 percent. Estimated construc- 
tion time for the new manufactur- 
ing facilities is 10 months. Di- 
methyl terephthalate is used as an 
intermediate in the manufacture of 
polyester films and fibers. 


Univis Inc., formerly Univis Lens 
Co., has moved from Dayton, 
Ohio, to its newly constructed 100,- 
000-sq.-ft. plant in Fort Lauder- 
dale, Fla. Univis produces plastic 
lenses and frames for ophthalmic 
and industrial uses, hearing aids, 
and plastic components for the 
Armed Forces. 


GEAUGA INDUSTRIES, Middlefield, 
Ohio, has completed a 32,000-sq.- 
ft. building to house a completely 
automated production line for 
transfer-molded parts as well as a 
new laboratory. Geauga Industries, 
a subsidiary of THE CARLISLE 
Corp., Carlisle, Pa., now occupies 
a total of 135,000 sq. ft., and em- 
ploys 350 persons. 


RARITAN PLastics Corp., Paterson, 
N. J., producer of heavy-gage plas- 
tic sheet, plans to construct a 20,- 
000-sq.-ft. building on a 20-acre 
plot in Oakland, N. J. The new 
plant, scheduled for completion 
during the early part of 1961, will 
initially employ approximately 40 
people. General offices and all pro- 
duction facilities of the company 
will move from the present loca- 
tion in Paterson to the new site. 


PoLy-AcRYLS, a division of R. A. 
CHEMICAL Corp., Brooklyn, N. Y., 
has begun production of acrylic 
resins for paper, leather, paint, and 
textile applications in a new plant 
and laboratory which occupy two 
40-ft.-high buildings. The first resin 
reactor went on stream in October, 
and additional reactors will be 
installed in the near future. The 
process is semi-automatic and con- 
trolled so that reproducible emul- 
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What Makes it ; 
So Much Better?) 2° / 


multiplex 


LAMINATOR EMBOSSER 
For Plastic and Poly Film 
WITH VALLEY PRINT 
UNIT and/or GRAVURE 
PRINTING HEAD 

in tandem 


@ Laminates, Embosses and Valley Prints in 1 operation 
@ Surface Prints two colors, Embosses and Laminates in 1 operation 


e@ Easiest to use — quickest roll changes . . . compensator for easier winding on 
of new roll .. . rapid unwind with tension and side guides . dual rewind 


@ Highly efficient High Pressure Steam 

@ Slitting unit. Adhesive attachment 

@ Available up to 98” face models 

@ Film haul-off units for extruders and calenders also available 


Write for 
illustrated 
Literature 





Available for Sale or Lease Plan 


BAY) fy T & M MACHINE AND TOOL CORP. 


* Brooklyn 22, N. Y. * EVergreen 3-1011 


BEFORE PRODUCTION BEGINS... 
KNOW THE FLOW PROPERTIES OF YOUR POLYMERS 


Ze or, 
eS me 


15 Greenpoint Ave 








JACKET TEMPERATURE 


SHEA 

SENSITIVITY r 

MEASURING HEAD: LER STYLE 
WITH RAM 


35GM 


METER/GRAM REACTION TORQUE 
RECORDED STOCK TEMPERATURE 


6 


seeseeeeeees 


MINUTES OF SHEAR 


WITH THE VARIABLE SHEAR RATE 
A RECORDING PLASTOGRAPH 


BRABENDER 

Keeps trouble out of your production line 
and saves you the high cost of time-con- 
suming plant experimentation, scrap 
expense and down time. Accurately 
records plastic flow of all polymers at 
temperatures to 600°F and, under typical @ Temperature-Viscosity Relationship 
processing conditions, forecasts . . . @ Production Rates 


SEE FOR YOURSELF! Typical data shown above. Bring or send us 
YOUR samples for free testing. Write for technical application bulletins. 


C. W. Brabender Instruments 


SOUTH HACKENSACK, N. J. + 52 E. Wesley Street * Diamond 3-8425 


@ Molding and Extrusion Performance 
@ Polymer Stability 

@ Polymer Melt Flow at Various Shears 
@ Effect of Each Additive 

@ Decomposition Factors 
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How to figure 
your sales potential 
in the plastics field 


FREE. . . 40-page 
brochure 

will help you find 
answers to your 
questions about 
sales opportunities 
in the fast-growing 
plastics field. 


THIS NEW STUDY contains the inside story of one of 
America's fastest growing industrial markets. It presents 
one of the most stimulating and detailed analyses of the 
plastics field that has yet been published. It's filled with 
up-to-date figures on the consumption and production of 
plastics materials, on the field's processing equipment re- 
quirements, on potential areas of growth. It lists hundreds 
of kinds of machines, accessories, chemicals and inter- 
mediates, supplies and special services for which the field 


is menifesting an ever-increasing appetite. 


You will find this handsome brochure—file size, lavishly 
illustrated, 40-pages—a valuable addition to your business 
library. It may well point the way to increased sales for the 


industrial products or services that your firm supplies. 


For your free copy of ‘The Plastics Field,"’ simply address 
a note on your company letterhead to Advertising Director, 
Modern Plastics, 575 Madison Avenue, New York 22. 
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sions can be manufactured. The 
laboratory has a _ pilot plant 
equipped with a 5-gal. stainless 
steel resin reactor in which all of 
the pilot runs were made. New 
resins developed by the R & D de- 
partment will be piloted in the 5- 
gal. reactor prior to production. 
The plant and laboratory are under 
the supervision of C. L. MICHAuD, 
technical director. 


FEDERAL Toot Corp., Lincoln- 
wood, Ill., has completed a merger 
with Proven Propucts INCc., and 
FEDERAL PREMIUM SERVICE INC., 
both of Skokie, Ill. The new organ- 
ization, named Fepco Corp., will 
operate the following divisions: 
FEDERAL HOUSEWARES, FEDERAL 
Toot & Die, PROVEN PRODUCTS, 
and FEDERAL MOLDING & STAMP- 
ING. J. G. ToBIN, president of both 
Proven Products and Federal Pre- 
mium Service Inc., is Fedco presi- 
dent; R. M. WILLETs is director of 
sales of all divisions. 


PLasTI-LINE INC., Knoxville, Tenn., 
producer of outdoor illuminated 
plastics signs, has announced an 
addition of 75,000 sq. ft. of pro- 
duction space to its present 130,- 
000-sq.-ft. plant. Cost of the new 
plant, including newly-purchased 
automatic processing equipment is 
estimated at $100,000. 


Lasco INDusTRIES INC., producer 
of plastic pipe and _ translucent 
building panels, has consolidated its 
multi-plant operation in a new 54,- 
000-sq.-ft. building on 4% acres in 
Montebello, Calif. The facility, 
completed at a cost in excess of 
$500,000, excluding equipment, 
provides double the floor space and 
four times the production capacity 
of the two former piants. 


Norco CHEMICAL Co., Newark, 
N. J., has broken ground in Chat- 
tanooga, Tenn., for construction of 
a 70,000-sq.-ft. polyether urethane 
foam plant. The facility, with a de- 
signed capacity of 4 million Ib. / 
year, is expected to be in operation 
by the spring of 1961. 


CONSOLIDATED Pipe Co. OF AMER- 


1cA INc., Akron, Ohio, has ac- 
quired the entire pipe (To page 235) 
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molding and extrusion 
materials that break 
through the 
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LUSTR AN A NEW FAMILY OF MOLDING 

AND EXTRUSION MATERIALS 
Take an existing product made with a common material, redesign and produce it with Lustran, and you 
will create a new product made with fewer pieces, little or no finishing, less labor, and at far lower cost than 


previously thought possible. You will have a product with an amazing combination of light weight, unusual 
toughness and durability. And it will have the sales appeal to help you increase volume—profitably. 


Take that development product that’s on the drawing board or the one that hasn’t quite gelled in your 
mind . . . Lustran is the material to make these ideas come alive and earn profits. Or perhaps Lustran is 
the material needed to spark that elusive new product idea. 


What is Lustran? Lustran is a unique 
composition of styrene and other monomeric ma- 
terials produced by using an entirely new concept of 
molecular arrangement. It employs an advanced 
polymerization technique to meet the higher require- 
ments of more applications more efficiently than ever 
before. Whether your product requires components 
that run two hundred to the pound or ten pounds 
each, Lustran is the material for rugged performance 
and profit improvement. 


What are its properties? Lustran is 
so versatile that it can be formulated to meet a 
broad range of physical, chemical and price require- 
ments. Lustran has a unique combination of effective 
strength, rigidity, and other desirable properties to a 
significartly high degree. One Lustran formulation, 
for example, has 4 times the impact resistance of 
rubber modified styrene, 10 times that of general 
purpose styrene. Lustran has exceptional impact and 
tensile strength, a vast color range, rigidity, abrasion 
and chemical resistance as well as efficient, economi- 
cal processability. Products made with Lustran have 
excellent surface appearance, hardness and gloss. 
You can drive nails or turn screws into Lustran. At 
zero degrees Fahrenheit, a 4% inch thick 24 inch 
square sheet withstands the shock of 25 foot pounds. 
Under an 800 pound load, an automotive armrest 
made of Lustran remains intact while the supporting 
metal screws fail. 


What are the uses for Lustran? 
Lustran has been successfully injection molded into 
parts weighing as much as 31% pounds and vacuum 
formed in deep drawn parts weighing up to 11 
pounds. it will find great demand in products which 
require high impact strength, rigidity, and breakage 
resistance in addition to the traditional important 
advantages of plastics . . . built-in color, corrosion 
resistance, single-piece construction. Lustran prom- 
ises new developments in design and cost savings for 
new products, components and housings for business 


machines, automobiles, refrigerators, air conditioners, 
fans, radios, television, vacuum cleaners and other 
appliances, housewares, shoes, packages, pipe fittings 
and toys. Wherever performance and cost are critical, 
Lustran will find application. 


What are its char- 
acteristics? Plastics converters who have 
worked with Lustran have been astonished at the 
superior thermal stability of Lustran. Over a wide 
range of temperatures, it is possible to produce com- 
ponents with excellent uniformity in color and physi- 
cal properties .. . performance not always achieved 
with other styrene polymers. With Lustran you 
can achieve consistent color control even in softest 
pastels. It can be molded and extruded in standard 
equipment. Sheets of Lustran can be formed, fabri- 
cated, and decorated using conventional techniques. 


Can you capitalize on this de- 
velopment now? Lustran is now avail- 
able from interim production facilities which can 
meet anticipated commercial requirements. A fifty 
million pound plant is now under construction. It 
will be in operation the latter part of 1961. With the 
addition of the Lustran family of plastics to our 
familiar Lustrex styrene molding materials, Monsanto 


now supplies the broadest spectrum of styrene based 
materials. 


An extensive program has been set up to acquaint 
plastics converters with the unique capabilities and 
business building opportunities of Lustran. Plastics 
converters are invited to contact the nearest Mon- 
santo sales office for more information. Designers and 
manufacturers are invited to write for current data 
and progress reports to Monsanto Chemical Com- 
pany, Plastics Division, Dept. 803, Springfield 2, 
Massachusetts. 


LUSTRAN, LUSTREX: Reg. U.S. Pat. Off. 


Monsanto 


MONSANTO INNOVATOR IN PLASTICS 
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fittings division of GULF STREAM 
Piastics INnc., Hialeah, Fla., and 
has moved the equipment to the in- 
jection molding division of Con- 
solidated in Akron. 


FiLo-Tronics INc., Minneapolis, 
Minn., manufacturer of electronic 
controls, miaterials-handling  sys- 
tems, and plastic products for in- 
dustry, has acquired RUBBER IN- 
DUSTRIES INC. and PLasTicos Co. 
through an exchange of stock. Rub- 
ber Industries will operate as a 
wholly-owned subsidiary and will 
continue under direction of Don- 
OVAN P. STERN, president. Plasticos’ 
business and production facilities 
will be integrated into Flo-Tronics’ 
present PLastics Div. under Syt- 
VESTER Mapy, vice-president of 
manufacturing for the division. 


BeMiIs Bro. BaG Co. has acquired 
a controlling interest in AIR- 
FORMED Propucts Corp., Nashua, 
N. H. blowmolding firm, and a 
substantial interest in THE SySTE- 
MATION CorpP., Chesterfield, Mo. 
firm specializing in development of 
integrated and automated packag- 
ing systems and machinery. 


DIAMOND ALKALI Co. is construct- 
ing a multi-million dollar acetylene 
plant at its Deer Park, Texas in- 
stallation which will supply all 
acetylene required for manufacture 
there of Diamond’s polyvinyl! chlo- 
ride plastics. The new acetylene 
plant wii! be based on a process 
developed by MONTECATINI, SOCI- 
ETA GENERALE PER L’INDUSTRIA 
MINERARIA E CHEMICA, Milan, 
Italy. Completion is scheduled for 
late 1961. 


Pipe Line Service Corp., subsid- 
iary of AMERICAN STEEL FOUND- 
RIES, has started construction of a 
94,000-sq.-ft. pipe-coating plant in 
Youngstown, Ohio. The plant is lo- 
cated on a 39-acre site and will 
initially employ about 50 persons. 
Completion is scheduled for about 
April, 1961. 

According to F. C. YEAZEL, 
president, Pipe Line Service has 
also signed an agreement with RE- 
PUBLIC STEEL Corp. under which 
the company will coat pipe with 
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X-Tru Coat, a Republic-developed 
process of continuous extrusion of 
a high-density polyethylene jacket 
held to the steel pipe by a pressure- 
sensitive adhesive. 


Du Pont Co. is constructing a 
plant at Buffalo, N. Y., for manu- 
facture of Teslar polyvinylfluoride 
film. The plant will be operated as 
a unit of the YERKES FILM PLANT, 
which now manufactures PE film, 
Vexar plastic netting, and cello- 
phane. Operations at the new plant 
are expected to start in mid-1962. 
The plant will employ about 200. 


PREMIUM VACUUM PROCESS CoRP., 
Maspeth, N. Y., custom vacuum 
metallizer, has completed a new 
one-story addition to its plant 
which doubles former manufactur- 
ing space and increases plant ca- 
pacity by 40 percent. 


BARNETT J. DANSON & ASSOCIATES 
Ltp., Toronto, Canada distributor 
of plastics machinery and acces- 
sories, is constructing a new build- 
ing in Toronto near Highway 401. 
The building will provide office and 
showroom space, warehouse facili- 
ties, and a library containing tech- 
nical publications, directories, etc. 


Deceased 


Maurice C. Bachner, 74, a co- 
founder of Chicago Molded Prod- 
ucts Corp., died Nov. 12, after an 
extended illness. Mr. Bachner 
headed the company as president 
for 20 years, and was chairman at 
the time of his retirement in 1944. 


Meetings 


Plastics groups 

Jan. 24-27: Society of Plastics En- 
gineers Inc. (S.P.E.) Baltimore- 
Washington Section, 17th Antec, 
Shoreham Hotel, Washington, D. C. 


Feb. 7-9: S.P.1. 16th Reinforced 


Plastics Div. Conference, Edgewa- 
ter Beach Hotel, Chicago, Ill. 


Feb. 8: S.P.E. Newark Section, Ex- 
trusion Professional Activities Com- 
mittee, Military Park Hotel, New- 
ark, N. J. 


April 12-14: Deutsche Kunststoff- 
Tagung, Berlin, Germany. 


June 5-9: S§.P.J. 9th National Plas- 
tics Exposition and National Plas- 
tics Conference, Coliseum and 
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IBERITE 


Reinforced phenolics 
at work... 


for 


ELECTRIC AUTOLITE 
felt sialeltiicl am elk at 


Electric Autolite of Toledo needed a 
plastic molding compound for igni- 
tion distributors in automotive and 
industrial engines. The molded part 
must maintain rigid dimensional tol- 
erances under very adverse condi- 
tions of temperature and humidity. 
Autolite specified Fiberite No. X-2414 
cotton fiber reinforced phenolic. 
Here is Autolite’s report: 

1 Dimensionally stable 

2 impact resistant 

3 Heat resistant 

4 Corrosion resistant 

5 Light weight 

6 Easily machined 


EXPLORE FIBERITE 


If you need a reliable molding compound 
with excellent electrical and mechanical 
properties plus the best in resistance to 
shock, chemicals and heat, explore Fiberite, 

We have formulations to fit a variety 
of applications. Our research depart- 
ment is at your disposal. Write for the 
Fiberite catalog. 


SALES OFFICES IN 
PRINCIPAL CITIES 
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cystowigee 
Testing is Part of Our, Service, Too 


Complete Design, Engineering, 
Production & Finishing Operations 


SERVICES 
Designing 
Engineering 
Mold-making 
Hot-stamping 
Spray painting 
Buffing 
Sanding 
Tapping 
Drilling 

Metal inserts 
Inspection 
Assembly 


From impact-testers to X-ray, our well 
staffed laboratory is equipped to maintain 
strict quality control over molding com- 
pounds and production molding. Here, too, 
under laboratory surveillance, we still tailor 
our own Neillite — one of the first phenolic 
molding compounds — to your specific 
needs. On numerous occasions, Government 
Agencies have retained us to design, de- 


velop and test applications and materials. 


Look to Watertown for... 


Price Delivery Quality 


THE WATERTOWN MANUFACTURING CO. 


1000 ECHO LAKE RD., WATERTOWN, CONNECTICUT 
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Commodore Hotel, New York, 
N. Y. 


June 9-17: European Congress of 
Chemical Engineering ACHEMA 
Congress and Exhibition, Frankfurt 
am Main, Germany. Simultane- 
ously, and in the same city, 15th 
Meeting of European Federation 
of Corrosion. 


June 16-25: Europlastica 1961, Pa- 
lais des Floralies de Grand, Ghent, 
Belgium. For additional informa- 
tion, write: M. G. Honnet, 40 Rue 
du Colisée, Paris 8°, France. 


June 21-July 1: Interplas 61, 6th 
International Plastics Exhibition 
and Convention, Olympia, London. 


July 27-Aug. 1: International Sym- 
posium on Macromolecular Chem- 
istry, Queen Elizabeth Hotel, Mont- 
real, Canada. 


Other groups 


Jan. 29-Feb. 2: National Assn. of 
Home Builders 17th Annual Con- 
vention and Exposition, McCor- 
mick Place, Chicago, IIl. 


Feb. 3: Akron Polymer Lecture 
Group, “Some Aspects of Ani- 
onic Polymerizations,” Room 107, 
Knight Hall, University of Akron, 
Akron, Ohio. 


Feb. 19-28: IPACK Biennial Inter- 
national Packing and Packaging 
Exhibition, Milan, Italy. 

Feb. 20-23: Technical Assn. of the 
Pulp & Paper Industry (TAPPI) 
46th Annual Meeting, Hotel Com- 
modore, New York, N. Y. 


Feb. 26-Mar. 1: American Institute 
of Chemical Engineering, Ist 
A.I.Ch.E. Petrochemical and Re- 
fining Exposition, Municipal Audi- 
torium, New Orleans, La. 


March 7: TAPPI program, “The 
Development of Plastics as a Pack- 
aging Medium,” Chicago Bar 
Assn., Chicago, Il. 


Mar. 27-31: 3rd National Sym- 
posium on  “Temperature—Its 
Measurement and Control in Sci- 
ence and Industry,” jointly spon- 
sored by American Institute of 
Physics, Instrument Society of 
America, and National Bureau of 
Standards, will be held in Colum- 
bus, Ohio.—End 
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TRY THIS with other so called ‘“‘non-dusting” dry color pigments! 
Ferro’s latest improvement in such materials for plastic molders 
has vastly supertor adherence to resin granules— 

all granular thermoplastic resins. 


Available in any color, Ferro’s non-dusting pigments improve color 
dispersion, eliminate troublesome dusting (often the cause of 

color contamination), facilitate the use of pneumatic devices for the 
transfer of the resin-colorant mixture from tumbling drums to hoppers. 


These are things that can save you money, cut production 
costs. Try Ferro’s new non-dusting pigments. 






Prove the big difference, yourself! 


FERRO a 
CORPORATION 


Coln Division 


Coe Cleveland 5, Ohio... Los Angeles 22, ca bere ae ' 
Plants er: and rr - foreign nations Le 


> , as 
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Appointments, promotions, and relocations in the plastics industry. 


Hooker Chemical Corp., Niagara 
Falls, N. Y.: Dr. J. Howard Brown 
appointed mgr., research; Robert F. 
Schultz, mgr., process development; 
Dr. Alvin F. Shepard, sr. scientist. 
Dr. Marion B. Geiger appointed dir., 
international development, and he has 
been transferred to New York, N. Y. 
headquarters. 


Cadillac Plastic & Chemical Co. es- 
tablished new sales offices in Toledo 
and Dayton, Ohio. John Stamm is 
mgr. at Toledo; Phillip Latshaw is 
mgr. at Dayton 


Premier Vacuum Process Corp., 
Maspeth, N. Y. custom vacuum 
metallizer: Leonard Bloom formerly 
of Ideal Toy Corp., appointed chief 
engineer. Leonard Greenfield joined 
the firm as sales mgr. 


Monsanto Chemical Co.—Plastics 
Div., Springfield, Mass.: Theodore S. 
Klein and Bernard J. Patnode joined 
the production tech. service dept; 
Roy E. Miller joined the research 
dept.; Joseph P. Orr, public relations 
asst., assigned to St. Louis, Mo., cen- 
tral public relations group. 


Allied Chemical Corp.—Plastics Div. 
appointed these product mgrs.: John 
J. Taylor, polyethylene; Stanley M. 
Mulder, Plaskon phenolic resins; and 
David W. Towler, Halon fluorohalo- 
carbon compounds 


Plastic Food Container Assn., Chi- 
cago, Ill., composed of mfrs. of in- 
jection-molded and vacuum-formed 
food containers, elected the follow- 
ing officers at its 2nd annual meeting: 
W. S. Pinkerton, Neatway Products 
Inc., Minneapolis, Minn.—pres.; 
W. R. Cline, Mutual Plastic Mold 
Corp., S. Gate, Calif.—v-p. 


American Cyanamid Co.: Dan J. 
O’Conor Jr., pres. of Formica Corp., 
elected a v-p of the parent company, 
responsible for Formica Corp. and 
Cyanamid’s Plastics & Resins Div., 
Wallingford, Conn. Walter A. Smith, 
named exec. v-p of Formica Corp 


Society of the Plastics Industry, New 
York, N. Y. Dr. Samuel Steingiser, 
asst. dir. of research, Mobay Chemi- 
cal Co., and Edwin A. Edberg, Dy- 
lite Foam Dept., Koppers Co. Inc., 
reelected chrmn. and v-chrmn., re- 
spectively, of the Cellular Plastics 
Div. of the society 


Rogers Corp., Rogers, Conn. pro- 
ducer of fiber-and-plastic materials 
for industrial, consumer, and military 
applications: Frank P. Welsh, Albert 
M. Ankrom, and Robert E. Sanders 
named field engineers in Baltimore, 


238 


Md.; St. Louis, Mo.; and Northern 
Ohio, respectively. 


Spencer Chemical Co.—Plastics Div., 
Kansas City, Mo.: D. L. Duncan 
named polyethylene product megr.; 
James Doti, mgr., tech. information 
and evaluation; Glenn Tolle, supv., 
tech. service; Sam Manci, product 
improvement supv.; and C. B. O’Con- 
nell, mgr., plastics sales, Kansas 
City dist. 


Pam-Pro Plastics, fabricator of pre- 
cision plastics parts, moved its mfg. 
and office facilities from Redwood 
City, to new and larger quarters at 
1075 O’Brien Dr., Menlo Park, Calif. 


Kaye-Tex Mfg. Corp., Yardville, N. J. 
mfr. of Vyflex calendered vinyl for 
auto interior trim, swimming pool 
liners, luggage, etc., established new 
sales offices at 329 Fifth Ave., New 
York, N. Y. 


Phillips Chemical Co.—Plastics Sales 
Div.: G. M. Tucker, formerly sales 
rep., Chicago, Ill. office, transferred 
to Kansas City, Mo. area; C. E. John- 
son appointed sales engineer, Chicago 
dist.; and K. L. Smalley, named sales 
engineer, Detroit, Mich. 


Continental-Diamond Fibre Corp., 
Newark, Del., Central R & D Labora- 
tories: Karel J. J. Brouwers named 
research specialist, polymer research 
section; Richard B. Goodrich ap- 
pointed research engineer, fibre re- 
search section. 


U. S. Industrial Chemicals Co., Div. 
National Distillers & Chemical Corp.: 
Paul J. LaMarche named v-p, pro- 
duction. Polymer Service Labora- 
tories promotions: Donald W. Pugh 
appointed to newly created position 
of staff asst., special services; Dr. 
Alfred B. Zimmerman, asst. group 
leader, applications development 
group; Lawrence E. Dowd and Joseph 
F. Pilaro named group leaders, cus- 
tomer services groups; Richard J. 
French and Charles J. Wolfenberger 
named asst. group leaders, plant asst 
group; Ray C. Wulliman appointed 
asst. group leader, special develop- 
ments group. 


Union Carbide Plastics Co., Div. 
Union Carbide Corp.: Robert M. 
Lewis, Thomas F. Regan, and David 
L. Leonard assigned as tech. reps., 
New York sales region. They will be 
located at the company’s Clifton, 
N. J. office. 


Air Reduction Co. Inc., New York, 
N. Y., has consolidated its three 
chemical divs., Air Reduction Chemi- 
cal Co., Colton Chemical Co., and 


National Carbide Co., into a new 
div. known as Air Reduction Chemi- 
cal & Carbide Co. Officers of the 
new div. are: G. R. Milme, pres.; 
B. R. Krashin, v-p, marketing; R. T. 
Lund, v-p, operating; R. A. Speck, 
v-p, distribution; and J. M. Tinnon, 
V-p, engineering. 


Jet Plastics, Los Angeles, Calif., es- 
tablished a new extrusion operation 
under the name Bay Plastics, in S. 
San Francisco. Johnnie Johnson is 
pres.; Ulrich Sellau is plant mgr. 


U. S. Rubber Co.: Earle S. Ebers 
designated group v-p, responsible for 
operations of the company’s textile, 
plantation, and Naugatuck Chemical 
Divs. as well as Latex Fiber Industries 
Inc., a subsidiary. Dudley Chittenden 
elected a v-p of the company and ap- 
pointed gen. mgr., Naugatuck Chemi- 
cal Div. Dr. Clide I. Carr named mgr., 
synthetic fiber research dept., and 
Harry S. Witt appointed mgr. plastics 
research dept. Russell W. McIntosh 
has joined the company’s Kralastic 
sales department. 


Cabot Corp., Boston, Mass. producer 
of chemicals and carbon black: Dr. 
Robert W. Cottingham joined the 
organic and polymer research sec- 
tion, new products research dept. Dr. 
Robert D. Beattie appointed to newly 
created position of polyolefins project 
mer. 


AviSun Corp., Marcus Hook, Pa. pro- 
ducer of polypropylene polymer, film, 
and fiber: Edgar E. Wrege appointed 
administrative asst. to Pres. Herschel 
H. Cudd. Charles A. Borda and 
Daniel J. Lyons named sales reps. 
for the firm’s Olefane polypropylene 
packaging film. 


Celanese Plastics Co., div. of Cela- 
nese Corp. of America, has leased a 
plant in Alta Loma, Calif. for pro- 
duction of blow-molded polyethylene 
containers for packaging detergents 
as well as other household and indus- 
trial items. 


Foam-Flex Corp., New York, N. Y. 
has licensed Urethane Systems Engi- 
neering Inc., Willow Grove, Pa., to 
make machines that will produce in 
continuous form rigid urethane foam 
sandwich panels and flexible cushion- 
ing materials that are produced by the 
Foam-Flex process. 


Filon Plastics Corp., Hawthorne, 
Calif. mfr. of reinforced plastic pan- 
els: Frank Malone anvointed to newly 
created position of regional sales 
mer., Southern Calif. territory; 
Vaughn Monsell named Southern 
Div. sales megr., (To page 240) 
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Di-cup, Hercules dicumyl peroxide, is ‘a source of free radicals, which 
are highly effective in chen al cross-linking. It provides a simple, 
economical, and practical means of cross-linking low-density 
polyethylene 

Cross-linked polyethylene its a thermoset material resistant to 
Joh adsialiayomeciale metsaielaant-helelame-) i ello4eme (lee) ol-1¢-)40]a-\-mm hat-Jale) cm ale) 
evidence of environmental stress cracking and it is resistant-to many 
solvents at high temperatu 

This development opens new markets for products that require . 
superior toughness, flexibility, impact strength, and chemical 
resistance 


me) manlola-mlanieldaat-helelsmelam Olceel orm ial c- 





(Ob aveiia als D 
Natal MEE Denert nent 


HERCULES POWDER COMPANY 


900 Market Street. Wilmington 99. Delaware \ 





instrumentation for most 


precise temperature control 


NOW UNIVERSAL: 


controls the most unstable temperature systems 


Garden” | Model JSB Stepless Controllers 
by WEST 


For any operation requiring precise 
control of any temperature, through 
electric heaters, money can’t buy a finer 
instrument. Infinitely modulates heater 
power. No on-off pulses; prolongs heater- 
life and saves power. Now provided with 
exclusive manual switch and adjustable 
maximum and minimum input control. 
Tubeless. Compact. Requires least 
maintenance and operating attention. 


The most compact programming system 
available includes Model JSBG (left) for any 
operation involving a time-temperature 
cycle. Its simply cut cams integrate and 
control time with temperature. 


Check the features that permit longer runs, 
assure uniform top quality, cut operating 
costs. Ask your West representative or 
write direct for Bulletin JSB and JG. 


COMPANIES...PEOPLE 
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with headquarters in the Atlanta, Ga. 
district office. 


Koppers Co. Inc.—Plastics Div.: 
H. C. Lavely appointed mgr., plas- 
tics applications; W. J. Fitzgerald, 
national account mgr.; and W. J. 
Gort, product mgr., Dylite expand- 
able polystyrene. 


Cooke Color & Chemical Co., Hack- 
etstown, N. J., inaugurated a Flying 
Color Laboratory, an airplane techni- 
cal service for plastics and rubber 
industries. The lab will be headed by 
Edwin Zabowski. 


S. Leon Kaye, formerly of Kaye 
Plastics Corp., Edison, N. J., has re- 
tired from manufacturing activities 
and is now a plastic consultant at 158 
Maple Ave., Metuchen, N. J. 


Fred R. Barlow appointed v-p, sales 
and marketing div., Plastic Materials 
& Polymers Inc., Garden City, N. Y. 


Jack G. Fuller, formerly gen. megr.. 
Chemtrol Div., Rexall Drug & Chemi- 
cal Co., named national sales mgr. 
for Ankerwerk International and 
Krauss-Maffei International. The two 
companies, with offices in Bound 
Brook, N. J., and Santa Ana, Calif., 
represent the West German parent 
organizations, manufacturers of re- 
ciprocating screw-plasticating injec- 
tion molding machines. Mr. Fuller 
will operate initially from Santa Ana. 


Robert W. Weaver elected pres. of 
Cadillac Plastic Co. of Mo., succeed- 
ing John C. Lake, who resigned. 


Ray H. Mulford elected exec. v-p. 
Owens-Illinois Glass Co. He will have 
management responsibility for the 
Closure & Plastic Div., Pacific Coast 
Div., and Glass Container Div.-East. 


Corrections 

“And in Brief,” (MPI, Oct. 1960, p. 
178): Cold-headed stainless steel in- 
serts for molding into plastics parts 
are supplied by C.S.M. Screw Prod- 
ucts Co., Chicago, Ill., which makes 
them from stainless supplied by The 
Carpenter Steel Co. 


“Breakthrough in mold making— 
Electro-erosion” (MPI, Dec. 1960, p. 
111): Photograph for Fig. 6 was in- 
advertently printed upside down. 


“Behavior of plastics in re-entry 


WEST I natvument. environments, Part 2,” (MPI, Dec. 


CORPORATION 1960, p. 147): Equation 18 should 
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4359 W. MONTROSE, CHICAGO 4], ILL. 


British Subsidiary 
WEST INSTRUMENT LTO 
52 Regent St., Brighton 1, Sussex 


eu Ue . 


Hee & AT + hin + f (¥x AH) 
ass I—(q-/q.) 
The phrase “high surface tension” in 
Conclusion 3 on page 198 should 
read “low surface tension.”—End 
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TOD CENTER-SHAFT 
WEB WINDING & UNWINDING DRIVES 


9 Types from which to Choose 


Hobbs Center-Shaft Winding (see Fig. 1) is superior to surface drive winding, because it 
makes it possible to wind and to control tension, without friction on the surface of the 
material. Thus the possibility of abrasion or distortion is avoided and a roll with maximum 
usability or salability is assured. The various types of Hobbs drives for web winders and 
unwinders and their adaptability are described herewith. 


Fig. 1 — Diagram illustrating layout of HOBBS STANDARD CHP WINDING DRIVE (Fig. 2) a 
two-shaft and four-shaft turret winders Preset tension is automatically maintained through the torque-speed characteristic of a 

constant horsepower A. C. motor. The latter slows down as the diameter of the roll 
increases. Its torque output increases proportionally, maintaining —— constant 
H. P. — the equivalent to constant tension. May be stalled 100%. Also supplied for tapered 
tension. Ratio of speed change and diameter buildup as high as 1:30. 


HOBBS NTJ WINDING DRIVE WITH SYNCHRONIZATION 
Preset tension maintained during frequent speed changes through a 3-phase synchronizing 
— driven by main machine. Speed of generator varies with that of main machine. 
requency of output current and speed of motor varies accordingly, resulting in essentially 
constant tension. Unit has higher ratio of speed change and diameter buildup than 
standard unit, a ratio of 1:100 being obtained on some material. 
Typical applications of the CHP and NTJ include calendering, coating, embossing, 
flexographic printing, inspecting, laminating, plastics. 
Fig. 2— Hobbs Standard 


CHP Winding Drive HOBBS APF PROGRESSIVE FRICTION WINDING DRIVE (Fig. 3) 

Preset tension automatically maintained with extreme accuracy, during a roll buildup 
of 8:1, through a series of overriding friction clutches running in oil. Driven from the main 
machine, winder changes speed in proportion and still maintains constant tension. 
Required torque increase is sensed directly from the web. For use with calenders, coaters, 
dampening machines, laminators, slitters and waxers. 


HOBBS HG UNWIND DRIVE WITHOUT SYNCHRONIZATION (Fig. 4) 
Tension is maintained through the torque-speed characteristic of the unit, which closely 
approaches constant horsepower. As the diameter of the roll decreases, the r.p.m. 
increases and the braking torque decreases. Hence the tension on the material remains 
essentially constant. Tension is adjusted by controlling the current. Used where process 
speeds are constant and where the unwind roll is up to speed before the HG Unwind 
is energized. 


HOBBS HG UNWIND DRIVE WITH SYNCHRONIZATION 
Designed for applications requiring stop-start and speed changes during operation. 
Eliminates need for manual control. A saturable reactor with necessary bias and signal 
control is used for synchronization. A tach generator, driven from the process machine, 
Fig. 3— Hobbs APF Progressive generates current for the reactor, which increases as the speed increases. From zero to 
Friction Winding Drive full speed, the supply current is controlled from near zero to almost full. Once tension 

is set by a control knob, no further adjustment is required. 

Hobbs HG Unwind Drives are used with coaters, dampeners, laminators, printing presses, 
friction calenders, slitters, etc. 


OTHER DRIVES INCLUDE... 

— Hobbs DCS Vers-a-wind Speed Control Drive (Fig. 5), Hobbs DCT Vers-a-wind Tension 
Control Drive, Hobbs DCTA Vers-a-wind Tension Control! Drive and Hobbs DCTS Vers-a-wind 
Tension Control Drive. Description on request. 

AIR AND MECHANICAL BRAKES 

For unwind applications, alternate air or mechanical brakes can be furnished for auto- 
matic or manual control of unwind tension. 

WINDING ACCESSORIES INCLUDE... 

— web guides, castered bases, mandrels, “Center-Loc” core holders, conventional core 
chucks, special core chucks, and slitting attachments. 

ALSO COMPLETE WINDING MACHINES, INCLUDING... 

— light, medium and heavy duty single shaft; medium and heavy duty two-shaft staggered; 
medium and heavy duty three-shaft staggered; medium duty four-shaft staggered; two-shaft 


cantilevered fixed shaft and turret; light, medium and heavy duty two- 
Fig. 4— Hobbs HG Unwind Drive shaft turret; heavy duty two-station shaftiess turret; light and medium 


e duty four-shaft duplex turret, and heavy duty three-shaft turret. Type of 


















































winding drive used is selected on basis of process specifications and 
application. 
LITERATURE * The complete line of Hobbs Center-Shaft Web Winding and 
Unwinding Drives and Hobbs Winding Machines is described and illus- 


trated in ‘Principles and Practices of Modern Winding”. Send for a copy 
free of all obligations. 


2:23: 3 MANUFACTURING COMPANY 
= 25A Salisbury Street, Worcester 5, Mass. 


Representatives in Irvington, N. J., Cleveland, Chicago, Greenville, 
Fig. 5 — Hobbs Vers-A-Wind Louisville, Los Angeles, Toronto and other Principal Cities, 











Drive with Control Panel 


WINDERS - HAND & POWER SHEARS - SLITTERS - AUTOMATIC CUTTERS - DIE PRESSES 
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CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


MOST MODERN PACKAGING AND 
PROCESSING MACHINERY Available at 
Great Savings. Baker Perkins, W P. 
and Day Double Arm Steam Jacketed 
Heavy Duty Mixers—25, 50, 75, 100, 150 
and 200 ga quan. Day, Robinson 50 
to 10,000 Ibs. Powder Mixers, Jack- 
eted and Unjacketed. Also wood and 
Enamel. H . Porter 650-gal. Steam 
Jacketed Double Spiral Mixers. Day Im- 
pores 75-gal. Double Arm Mixer, Sigma, 

ispersion Blades. Pulverizers, 
Model Bantam, 1SH, 3TH and 4TH 
Fitzpatrick Models D, Kt and K-8 Stain- 
less Steel Comminuters. Stokes Models 
R, RB-2 and Eureka Tablet Machines 
Colton 2RP, 3RP, 3B, 544 T Tablet Ma- 
chines. Stainless Steel Jacketed Mixing 
Kettles 100 and 150 gal. capacities. Rob- 
inson Stainless Steel Double Arm Mixer 
for dry and viscous materials. Package 
Machinery, Hayssen, Scandia, Wrap King, 
Campbell, Miller Wrappers. Cartoning 
Machines—-Ceco, Pneumatic Scale, Jones. 
Fillin Machines—all vAeH and sizes. 
UNION STANDARD EQUIPMENT COM- 
PANY, 318 Lafayette Street, NEW YORK 
12, N.Y. Phone CAnal 6-5333 


FOR SALE—(1) Cosomatic Vertical Heat 
Sealer. Model SV-320-20, Platen size 25x25 
wired for 220 volt. Like new. Contact 
Lomas Industries, 3000 West Pafford 
Street, Fort Worth 10, Texas 





WHEELABRATOR PLASTIC DE- 
FLASHERS for sale: 20-27 Tumblast, 
27x36 Tumblast and No. 1 Multi-table 
complete with dust collectors, con- 
trol panels, p.b. stations. Guaranteed 
to be in like-new condition. Ideal 
for deflashing of all plastic parts 
Universal Machinery & uipment 
Co., 1630 N. 9th St., Reading, Pa., 
FRanklin 3-5103 











FOR SALE—(2) Dake 50-Ton self con- 
tained semi-automatic compression mold- 
ing presses. 4-post guided platen type 

ywn acting. 30” between 2r 41”x 30” 
mold space. 36” daylight. " stroke. 119 
IPM advance speed seus high. Com- 
ps ready to go. Terox "Corp 3550 N 
ambard, Franklin Park, Nlinois. Glad- 
stone 1-1900 


FOR SALE—(1) 40’x 48” All Steel Hy- 
draulic Press, 20” diameter ram, 30” 
stroke, 5 opening, rated to 5000# line 
pressure, 6” diameter posts, 7 ft. overall 
daylight, 6 brand new 40”x48"x3” steel 
steam platens, fully guided bolster, fully 
rebuilt and guaranteed, immediate de- 
livery. Reliable Rubber & Plastic Ma- 
chinery Co., Inc., 2014 Union Turnpike, 
North Bergen, New Jersey 


FOR SALE—Index model 40 milling ma- 
chine complete with turchan hydraulic 
duplicator attached. Duplicator used 20 
hours total new cost 500.00 sacrifice 
$1,500.00 Automatic paint spray machine 
conforming matrix model PC20W with 
ae my guns and combined mask 
washer ir operated complete with guns 
cost $1,600.00 unused, sacrifice $450.00 
FAWN PLASTICS COMPANY, Timoni- 
um, Maryland. CLearbrook 2-1600 


FOR SALE (1) Hartig 2” Pacttenity 
heated plastics extruder; 2 Dunnin 

Boschert 300 ton compression — > 
presses; 1 Baldwin Southwark 150 ton 
self-contained compression molding 
press; 3 Ball & Jewell rotary cutters, 15, 
10, 742 horsepower; 2 jacketed ribbon 
blenders, 25 and 70 cu. ft. CHEMICAL & 
PROCESS MACHINERY CORP., 52 9th 
Street, Brooklyn 15, N. Y., HY 9-7200 


FOR SALE—Reed Prentice injection 
molding machine 10D-8 1954. Good run- 
ning SS eer priced at $7,000. FAWN 
PLAST co CLearbrook 2-1600, 
ven Gey Maryland 
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SUBSTANTIAL SAVINGS ON GOOD 
EQUIPMENT—(6) Stokes Self Contained 
Molding Presses 150 ton with 3 HP. Hydr. 
Pump system. (2) HPM Self Cont. 25 
ton; 18” Stoke, 40” Daylt. (1) HPM Self 
Cont. 7 ton Press: 12” Stoke S.B. 450 
ton Press with 36” x 36” Platens. F.B. 
Unused 2 Roll Mills; 14”x30” UniDrives. 
2 Roll Mills, 12”x24” and 22”x60”. 3 Roll 
Calender, 22"x58” with accessories. Baker- 
Perkins Dbl. Sigma Am. Jktd. Mixers to 
300 gal. Day - Jktd Mogul Mixer, 
Vac. Cover, Brand New Falcon 
Dbl. Ribbon Mixers; all sizes Extruders; 
NRM 149”, Royle 2”, Hyd. Strainer 15”. 
Stokes Preform Presses (3) #280, (1) 
#252 Colton #512 T Single Punch Tablet 
Press, Ball & Jewell Rotary Cutters (2) 
#2, (1) No. 1 Sprout Waldron Rotary 
Cutter 15°H.P. Inquire about the FMC 
Rental-Purchase Plan. FIRST MACHIN- 
ERY CORP., ST. 8-4672, 209-289 Tenth 
St., Bklyn. 15, N.Y. Cable “Effemcy.” 


FOR SALE—Baldwin 150 ton, 30”x20” 
self-contained. 200 Ton H.P.M. Down- 
stroke Press 48”’x36” Platens. Watson- 
Stillman 240 ton, ten 24”x56”. W & W 200 
ton 24”x42”. Stokes Standard 50, 100 and 
150 ton Semi-Automatics. D & B 150 ton, 
25”"x25". French Oil 120 ton self-con- 
tained. 120 ton Upstroke, 29”’x21”, 10” 
stroke. 50 ton Birdsboro 24”x20". Stokes 
15 ton automatic. Hydraulic pumps and 
accumulators. MPM 31%” wire covering 
Extruder. New %4” Plastic Extruder. 
Other sizes up to 6”. Seco 6’x12” and 
8”x16", 2—Roll Mills and Calenders and 
other sizes up to 60”. 60” Spreader Heads 
with XP motors Despatch electric 
heated ovens and other types. New 34 oz. 
Bench Model Injection Molding Ma- 
chines. Van Dorn 1 and 2 oz. Other sizes 
up to 100 oz. Baker-Perkins and Day 
Jacketed Mixers. Taylor-Stiles Pelletizer, 
7‘2 HP. Plastic Grinders. Stokes 

and R machines. Send for listings. We 
buy your surplus machinery. Stein 
Equipment Company, 107-8th Street, 
Brooklyn 15, New York 


FOR SALE—Buflovak 42”x120” double 
drum dryers; 1800 gal. T316 SS jacketed 
& agit. resin kettle; 800 sq. ft. T316 SS 
shell & tube heat exchangers; Baker- 
Perkins #15-UUMM, 100 gal. jktd. dis- 
persion blade mixer, 100 HP; Buflovak 
5x30’ T316 SS jktd. rotary vacuum 
dryer; Mikro #3TH pulverizers; Worth- 
ington 70 cu. ft. rota blender; we pay 
cash, top dollar for idle, surplus equi 
ment. Perry, 1429 N. 6th St., Phila. 22, 


INJECTION MOLDING MACHINES—24 
oz. Watson Stillman, fitted with 100 oz 
PrePlasticizer. Complete with all con- 
trols. Also available 12 oz. DeMattia and 
8 oz. Reed Prentice Dual Link Sy ~ 
TRANSFER MOLDING PRESSES- 

Ton Stokes with Bristol Timers and Dual 
Pumping Systems. Two available. 100 
Ton and 80 Ton sizes also available 
MULTI-OPENING PRESSES—600 Ton 
Adamson with Eight 42” x 42” Steam 
Heated Platens. Presses from 24” x 24” 
up to 30” x 60” with four to ten openings 
each. We carry a complete line of scrap 
grinders, extruders, mills, calenders, 
preheaters, tablet presses, banbury mix- 
ers and other equipment for the plastic 
trade. Liquidations our specialty. What 
do you have for sale? e will finance 
your purchases Johnson Machinery 
Company, 90 Elizabeth Avenue, Eliza- 
beth, New Jersey, Elizabeth 5-2300 


Machinery Wanted 


WANTED Heating Cylinder for Watson- 
Stillman Model 16E-385, Heated torpedo 
type. Stanley Berg Machinery Co., 875 
a ale Road, Pittsburgh, Pa., WAlnut 
2-3612 


WANTED—<Automatic vacuum forming 
machine. Must be in good condition and 
able to handle large sheet sizes. Send 
photo with complete information and 
orice details to: Richard Ahrendt, Neon 
roducts Inc., Lima, Ohio. 


WANTED—Late model HPM 20 ounce or 

32 ounce preplasticizer must be model 

P80 or later. American Molded Products 

fe 2727 W. Chicago Avenue, Chicago 22, 
inois. 


Materials Wanted 


WANTED—Polyethylene, styrene, poly- 
propylene scrap any form. Also sur- 
plus lots. Top prices paid. Chemsol, Inc., 
68 Clifford St., Newark, N.J. MA 3-7515. 





DESPERATELY NEEDED: 

and butyrate sheet scrap. 

all other thermoplastics. 

Phone collect: Phillip Shuman & So 

571 Howard Street, Buffalo 6, New York 
-TL 3-3111. Area Code 716. 


ACETATE 


Materials For Sale 


FOR SALE — POR e ak 
black and other colors; 
pellets; acrylic, clear —. 
various formulations; 
standard transp. red Acrylic; 
natural linear P/E pellets; bs 
black nylon pellets, vacuum packed, 101 
type. Reply Box 6793, Modern Plastics. 


natural, 


/C shiny black 
Ist grade 
Ibs. virg. 
8500 ee. 


Help Wanted 


PLASTIC DESIGN ENGINEER WANTED 
—Growing company, engaged in the man- 
ufacture of quality plastic molds, has 
opening for highly qualified plastic mold 
designer. Excellent copsrtensy for ad- 
vancement. Suburban ation north of 
<eeree- Contact Charles Zapf & Co., 
2423 Main St., Evanston, Illinois. 





PRODUCT SALES MANAGER SPECIAL 
PRODUCTS GROUP—Growth chemical 
corporation offers a challenging op- 
= gee | to a product sales manager, 
with a degree in chemistry or chemical 
en, | plus experience in all of the 

llowing areas of reinforced plastics. 
> years in research, technical services or 
product development. 2 years in direct 
sales. 2 years as product manager or 
member of sales planning or technical 
services management. Salary and op- 
portunity open. Send complete resume 
and salary history to Manager Personnel 
Development. Heyden Newport Chemical 
Soap 342 Madison Ave., New York 17, 
N.Y. 





WANTED— Manufacturer's representative 
for Midwest custom molding plant with 
fully equipped tool room. ay ter- 
ritories open including the icago & 
Detroit areas. Address all replies to Box 
3004, Parcel Post Annex, 917 West Illinois 
Street, Evansville 16, Indiana. 


PLASTIC PANEL TECHNOLOGIST is 
sought by progressive manufacturer. The 
basic strengths in sales and research of 
the Butler Manufacturing Company have 
made its Plastics Department a leader in 
reinforced plastic panels. To take full 
advantage of our potential, we are in- 
creasing the technical strength of our 
production staff. We are seeking a man 
who will be responsible for improving 
the efficiency of our present panel pro- 
duction—who can relate sales require- 
ments to specifications for new equip- 
ment and plant design. In return, we 
will offer continually increasing respon- 
sibility according to your ambitions and 
performance. A_ Bachelor’s Degree in 
Chemistry or Chemical Engineerin s.. 
preferr We desire also that you 

had laboratory work in reinforced ~ 
tics, as well as experience in dev ing 
and improving production processes. 
real asset in this work will be your 
proved ability to innovate. Your answer, 
which will be kept in complete confi- 
dence, should include a personal resume 
and be sent to Mr. Orval W. Groves, 
Employment Supervisor, Butler Manu- 
facturing Company, 7400 East 13th Street, 
Kansas City 26, Missouri 





(Continued on page 244) 
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opment facilities are ready to help find 
the exact fabrics to meet your particular . 
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BLOW MOLDING ENGINEER. Expert in 
use and maintenance of blow molding 
and finishing equipment. Able to design 
and supervise ne of molds and ac- 
cessory equipment fanted to organize 
and manage new factory on West Coast 
with opportunity to participate in profits 
Reply Box e798, Modern Plastics. 


THERMOFORMING EQUIPMENT SALES 
REPS. Authorized manufacturers repre- 
sentatives sought for exclusive territories 
to represent leading manufacturer of un- 
usual sheet forming equipment. Complete 
line of models available with technical 
literature and brochures. Send full parti- 
culars. Reply Box 6795, Modern Plastics. 





PLASTICIZER SALES REPRESENT- 
ATIVE—Our expanding petrochemical 
activities require the immediate em- 
ployment of a man skilled in plasti- 
cizer applications. Location in New 
York area. Minimum Requirements— 
Three years technical experience in 
plasticizer field, customer service, 
sales or product development. Send 
resume and cover letter with salary 
requirement to Mr J. Lacazette, 
Petrochemical Department, Continen- 
tal Oil Company, 1270 Ave. of Amer- 
icas, New York 20, N 











FOAM TECHNOLOGIST NEEDED by 
metal buildings leader Butler Manu- 
facturing Company's marketing position 
in metal buildings and plastic panels de- 
mands that we enter into the production 
of foam core panels as soon as possible 
We shall also expect other foam-based 
product ideas. To realize these oppor- 
tunities we must supplement our present 
technical strength with a man who has 
extensive experience in urethane foams 
He will translate strong sales potentials 
into equipment and plant specifications 
His responsibilities will continue to in- 
crease according to his desires and dem- 
onstrated ability. We prefer someone 
with at least a Bachelor's Degree in 
Chemistry or Chemical Engineering, and 
with industrial laboratory work with 
foams. We prefer also that he have ex- 
perience with rigid and flexible foam 
production systems. Proved abilit to 
innovate will be _ invaluable our 
answer, which will be kept in complete 
confidence, should include a_ personal 
resume and be sent to Mr rval W 
Groves, Employment Supervisor, Butler 
Manufacturing Company, 7400 East 13th 
Street, Kansas City 26, Missouri 





CUSTOM MOLDED NYLON parts 
manufacturer is looking for competent 
manufacturers representatives in the 
Chicago, Missouri, Indiana and Ohio 
areas. Excellent opportunity for the 
right parties to greatly increase their 
profit potential. Write Security Plas- 
tics, 4295 E. llth Ave., Hialeah, 
Florida 











SALES REPRESENTATIVES — Leading 
— fabricator seeks authorized Sales 
epresentatives to solicit OEM accounts 
Specialists in thermoforming and fabri- 
cating of formable rigid plaste sheets 
National territories open for representa- 
tion of our largest division. See our full 
page ad in 1961 issue of Modern Plastics 
encyclopedia. Write to Durable Indus- 
tries, Inc., Chemical Trust Building, 74 
Varick Street, New York 13, New York, 
Attention, Mr. V. A. Tanzi, President 





ENJAY LABORATORIES Plastics 
Technical Service has attractive open- 
ings for young men with sound plas- 
tics background. Positions in our new 
Plastics Technical Service organiza- 
tion are available to graduate chem- 
ists, physicists and engineers with a 
solid background in mechanical be- 
havior, fabrication, and end use 
evaluation of thermoplastics. Work 
includes both laboratory applications 
research and development, as well as 
direct customer contacts in the field of 
polyolefins Excellent opportunities 
exist for personal recognition and ad- 
vancement in our rapidly expanding 
technical service organization. Please 
send confidential resume to: ENJAY 
Laboratories, Box 175, Linden, N.J. or 
visit us at the Enjay Suite during the 
SPE annual technical meeting (Jan 
24-27) in Washington, D.C 





ASSISTANT SUPERINTENDENT with 
solid knowledge of cello and poly print- 
ing and experienced in poly bag making. 
Will take charge of expanding depart- 
ment in southern plant. This is ys 
nent growth opportunity with major na- 
tional company. Salary and benefits com- 
mensurate with experience. Chase Bag 
Company, 4500 N. Dorgenois Street, New 
Orleans, Louisiana. 


WANTED—MANUFACTURERS AGENT— 
New England custom molder and extru- 
der of nylon and other engineering 
thermoplastics requires representation in 
Ohio, Indiana, Kentucky; also Michigan, 
except O.E.M., Automotive. Write experi- 
ence and lines now carried. Box 6786, 
Modern Plastics. 


SALES REPRESENTATIVE —Illinois area. 
Polyvinyl chloride and allied resins. 
Previous sales experience desirable. Per- 
manent position. Reply in confidence. The 
Borden Chemical Company, Polyvinyl 
Chloride Department, 60 Elm Hill Ave- 
nue, Leominster, Mass. 


PLANT ‘MANAGER- National company 
seeks Plant Manager for —~ 4 plastic ex- 
trusion plant. Broad experience plastic 
processing is a requirement. This is a 
permanent responsible fw ay Reply in 
confidence. Box 6784, Modern Plastics 





PLASTICS ENGINEERS — Immediate 
openings in our new Research and 
Technical Service Center for Engi- 
neers familiar with polymer eval- 
uation. We require a Bachelor's De- 
gree and 3 to 10 years experience in 
plastics processing, physical testing, 
and/or customer service, patenees y 
in polyolefins and polystyrene. 
ployment will offer challenging - 
portunities in applications researc 
technical service and resin investiga- 
tion. Location in pleasant suburban 
Northern New Jersey. Please send 
detailed resume with salary history 
and yoquivemants. All replies held in 
strictest confidence. Reply to REXALL 
CHEMICAL COMPANY, Dept. KK, 








. O. Box 37, Paramus, New Jersey. 








Situations Wanted 


ATTENTION POLYESTER MANUFAC- 
TURERS—I want to handle technical 
service and/or sales for a resin manufac- 
turer. Experience includes production, 
sales and market development. Reply Box 
6788, Modern Plastics. 


TOOL DESIGNER—with several years 
experience in plastic mold, die-casting, 
die and special machine design; plus a 
five year apprenticeship in the plastics 
industry, seeks a responsible position. 
Experienced in manufacturer-customer 
relations and also in the processing of die 
making in the shop. Reply Box 6787, 
Modern Plastics. 


PLASTICS ENGINEER—I am seeking | a 
challenging management position in 
manufacturing and/or engineering, where 
my broad background in reinforced plas- 
tics, and thermoplastic and thermoset 
coatings, is useful. I am 35 years old, and 
have almost completed MS requirements 
in chem. engineering. A detailed resume 
will be furnished upon request. Reply 
Box 6807, Modern Plastics 


STYL ING “AND COLOR ‘CONSULTANT, 
highly experienced, available for decora- 
tive line of printed or laminated vinyls 
in light and heavy gauge fields. Reply 
Box 6800, Modern Plastics. 


PL ASTICS| 20 years of know- how, plant 
set- “UD, production and toolroom supervi- 
sion, trouble shooting, injection, extru- 
sion, vacuum and blow molding. Desire 
to locate with company doing some blow 
molding, but not essential. Reply Box 
6798, Modern Plastics 


POLYESTER-CONTINUOUS LAMINAT- 
ING—7 yrs. = rienced in reinforced 
plastics R'& ab group with emphasis 
on Ath’ hand ip fabricating, 
pilot plant operation, and translation of 
successful research developments into 
production. Some customer relations 
work coupled with mfg. serv. —— 
ities. Desire position with —— > 
industrial/decorative laminating eld 
Private pilots license soon. 
6799, Modern Plastics. 


PLASTIC APPLICATION ENGINEERING 
Now covering Fla., Ala. and Ga. for 
leading Plastic Mfrs. Expanding Sales 
Force. Need new proprietary items. Dra- 
pers-Myers, 2458 NW 78 St., Miami, Fla. 


PACKAGING ENGINEER—Experience in 
developing, testing and s ifying pa pack- 
ages for consumer use. oroughly fam- 
iliar with most packaging materials used 
in the retail mark especially blown 
plastic bottles and injection molded com- 
ponents. Production yw ality 
control experience. BChE Desire 
responsible sition. ne Box 6797, 
odern Plastics. 


Reply Box 











PLASTICS ENGINEER AVAILABLE, 25 
years in the Plastic Industry. Capable ad- 
ministrator with well rounded back- 
ground in directing sales and plant per- 
sonnel. Broad experience in all phases of 
plant operations including design, devel- 
opment, engineering, tooling, molding 
(thermosetting and t \ermoplastic), meth- 
ods, purchasing, inventory control and 
Se we planning. Age 41. Reply Box 
, Modern Plastics. 


PRODUCTION MANAGER—Chem. Engr. 
——_ 35, with 9 yrs. experience in 

engineering and production of molded 
parts, particularly matched metal mold- 
ing of reinforced plastic, desires respons- 
ible position in production. Knowledge 
of time study, estimating, prod. control 
and labor relations. Reply Box 6790, Mod- 
ern Plastics. 


URETHANE FOAM SPECIALIST—<can set 
up and/or run your complete plant. De- 
tailed know-how of — ing, mold 
design, machine fabrication, production 
scheduling, and new product develop- 
ment. Complete knowled le rigids & flex- 
ibles, ———— “one-shots’ Able to 
train rsonnel and operate independ- 
ently. Looking for high level ition in 
US or overseas. Reply Box 6789, Modern 
Plastics. 


BLOW MOLDING ENGINEER Plant En- 
ineer. Mechanical engineering, master 
usiness Administration. 15 years ex — 
ence metals and wr years 
molding. Productio’ supervision. Mo 
chine, mold design and plant mainte- 
nance. Seek permanent position as plant 
manager or plant engineer in reo ble, 
growing firm. Reply Box 6785. 

lastics 














COMMISSION SALES REPRESENTA- 
T 


IVE. Presently selling colorants to 
molders and extruders in New Jersey 
and southern New England. Seeking an 
additional line. Reply x 6783, Modern 
Plastics. 


Business Opportunities 


PLASTIC ROTO-LAMINATING & Em- 
bossing plant, compe and in operation. 
Liberty Mach. #278 for 60” wide material, 
chiller, air ——_ water tower, etc., all 
5 months new. Potential unlimited. Will 
consider all offers, partnership, etc. 5956 
Kester Ave., Van Nuys, Calif. St. 1-3113, 
TR. 3-4527. 





SMALL INJECTION MOLDING busi- 
ness wanted, Preferably with proprio- 
tory products. Replys held in strictest 
confidence. Write full details to Mod- 
ern Plastics, Box No. 6794 








Closing date 
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What's new in plastics? 


Your 1961 Modern Plastics 
Encyclopedia Issue describes 
latest plastics materials, 
compounds and processes 


Typical of the products taking advantage of 
the ability of polypropylene to be molded in 
one piece with thin strip of material serving 
as integral hinge is this record carrier. 


N...:, revised and completely 
up-to-date, the 1961 Modern 
Plastics Encyclopedia Issue brings 
you authoritative information on 
all plastics materials. How to 
select the right plastics for the 
right job .. . how to mold the new 
foamed plastics . . . how to choose 
a high-pressure laminate? You'll 
find the answer to these and hun- 
dreds of other important ques- 
tions in the Modern Plastics 
Encyclopedia for 1961. That’s why 
it’s the standard workbook of the 
plastics industry the world over. 


LATEST INFORMATION 


This 1961 issue contains a total of 
1374 pages of information on plas- 
tics .. . from 112 pages on resins 
and molding compounds to 64 
pages of technical data charts. 
What’s more, it offers a coordi- 
nated group of operating manuals 
that tell how to successfully set 
up an injection molding, extrud- 
ing or compression molding line 
—and how to keep it running 
smoothly and profitably. 

In addition, the 1961 Modern 
Plastics Encyclopedia Issue offers 
basic information on the machin- 
ery and equipment used for each 





Stronger bonding of phenolic-impregnated 
honeycomb core in sandwich constructions 
has been made possible by improved spray 
able adhesives 


type of plastics processing—in- 
cluding over 60 pages of specifica- 
tions on molding, extruding, sheet 
forming and blow molding ma- 
chines. 


ARTICLES AND CHARTS 


And this 1961 edition contains 
over 50 brand-new articles and 
charts. For example, there’s a 
designer’s guide to plastics prop- 
erties that tells you how to design 
an end product that will take ad- 
vantage of the specific electrical, 
corrosion resistance, strength and 
light-transmitting qualities of 
available plastic materials. Then, 
there’s information on how to 
protect plastics from attack by 
light and heat—including data on 
antioxidants, stabilizers, ultra- 
violet light absorbers and flame 
retardants. 

Or, suppose you have to choose 
a laminate. A three-page table 
ties in specific physical properties 
and recommended applications 
with the most commonly used 
grades of high-pressure laminates. 


SPECIAL REPORTS 


Special reports in the 1961 Mod- 
ern Plastics Encyclopedia assure 


Camera for use under water will not corrode 
because its component parts are made of one 
of the acrylonitrile—butadiene—styrene co 
polymers 


you of the very latest information 
on a wide variety of topics. 
There’s a special report on poly- 
propylene film and sheeting, an- 
other on the irradiation of 
plastics. And there’s a current 
survey of foamed plastics and a 
special report on molding plastics 
foams, too, to mention just a few. 


STANDARD WORKBOOK 


Yes, it’s all here—in up-to-date 
easy to read form. Everything you 
need to know about plastics you'll 
find in the 1961 Encyclopedia. 
Make it your business advisor, 
cost consultant, production tool, 
technical infor- 

mant and pur- 
chasing guide. — 
You'll be glad 

you did. Modern 
Plastics, 

575 Madison 
Avenue, New 

York 22, New 

York. 
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UNRETOUCHED PHOTOS of steel test 
panels show how air-dried coatings with- 
stood extreme corrosion conditions. Im- 
mersed in sour crude oil for 2600 hours, 
urethane panel remains intact while other 
industrial coating system samples show 
effects of severe corrosion. 


Lab 
test 
proves 
urethane 
coatings 
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offer superior protection against corrosion 
SOUR CRUDE OIL, atmospheric corrosion, water immersion, sol 
vents, chemicals, alkalis, acids and their fumes—urethane ccatings 
by Carroll resist them all! And now Carroll urethane coatings are 
even better than ever! Vinyl has been added for improved flexi- 
bility and moisture resistance! 

Applied in the conventional manner by brush, spray, dip or 
rollercoat, Carroll urethane coatings are far superior to other in- 
dustrial coating systems in durability, low cost and ease of use. 
What's more, they offer greater hardness and resistance to abra- 
sion and wear, too. For full information and literature, write o1 
call us today. 


arroll products inc. 


150 Marine St. ¢ Farmingdale, N. Y., CHapel 9-3390 





SOLVE YOUR PACKING PROBLEMS 
at Low Cost with 


PARTITIONS 


- Sleeves - Necks - 
FOR PROTECTIVE 
PACKAGING 


Pre-ussembled 
...Custom Made... 
TO YOUR EXACT 
SPECIFICATIONS 


WRITE, PHONE, WIRE for QUOTATIONS on YOUR REQUIREMENTS 





Peter Partition Corp. operates one of America's 
largest plants devoted exclusively to the 
production of cardboard partitions. 


PETER PARTITION CORP. 


Manufacturers of Cardboard Partitions 


124 BOERUM PLACE BROOKLYN 1, N.Y. 


Telephone: TRiangle 5-4033 





From NRC... 


A Major Step Forward in Vacuum Coating 


first real 
improvement in vacuum coating equipment in 


. . The Model 3156. 


NRC Equipment announces the 


three years . 


Here are the quick facts. Its new 32” diffusion 
pumping system provides twice the capacity of 
earlier models gives shorter cycle times. A new 
automatic control panel simplifies operation and 
reduces labor costs, keeps cycles to a minimum. 
Other features include the exclusive NRC 
Planetary Jig which permits the use of nine 16” 
stations or five 22” stations. 


Results: A new high in production . . . 100,000 
to 150,000 square inches of coating area per hour. 
Plus, improved quality, more coating flexibility 


. . and lowest possible over-all coating costs! 


NRC Model 3142 24” Vacuum Coater 


JANUARY 1961 


NRC Equipment ...One Stop Source for Vacuum Coating 


NRC offers the world’s most extensive selection of 
vacuum coaters backed by twenty years experience in 
building and operating vacuum coating equipment. 

Free counselling service is available to help you get 
the greatest value from vacuum coating techniques. 

Call or write for complete details of specific models 
of NRC Vacuum Coaters, for technical assistance, or 
for introductory information on coating. 


NE OF?1 


EN 


NRC. 


EQUIPMENT 
CORPORATION 


A Subsidiary of National 
Research Corporation 


Dept. MP-1, 160 Charlemont St. 
Newton 61, Mass. 
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(Continued from page 246 


Perforating Industries, Inc. . 

Peter Partition Corp. 

Peterson Electronic Die Company, 
Ine. saaewee 

Peterson Products .. eee 

Phillips Chemical Co. ... 


Simplomatic Mfg. Co. 
Sinclair-Collins Valve Co., T 
Societe du Verre Textile 
Sprits 
Sprout-Waldron & Co., Inc. ....... 
Sterling Extruders Corp. ... 
Stokes, F. J., Corp. 

Packaging Equipment Div. ...... 


U. S. Electrical Motors Inc. ....... 
U. S. Industrial Chemicals Co., 
Div. of National Distillers & 
Chemnheal Corp. ....0500000- 
U. S. Metal Coatings Co. .......... 


Van Dorn Iron Works Co., The .... 


Plastics Equipment Div. 126, 127, 2: 


Vogt Manufacturing Corp. ........ 
Sylvania Electric Products Inc. .... 


Pittsburgh Chemical Co., 

Industrial Chemicals 

Div. Inside Back Cover Waldron-Hartig Div., Midland- 

Plastics Engineering Co. 23 Ross Corp. 
Prodex Corporation ' 9, 51 Wallace & Tiernan, Inc. 
Pyles Industries, Inc. . ihieons tae Harchem Division 

Lucidol Division 
Watertown Mfg. Co., The 
Watson-Stillman Press Div., Farrel- 

Birmingham Company, Ine. ..... 
Welding Engineers, Inc. .......... 
Weldotron Corporation 
Wellington Sears Co. ............. 
West Instrument Corp. ........... 
Westchester Plastics, Inc. ......... 
Whitlock Associates, Inc. ......... 
Woloch, George, Co., Ine. ......... 
Wood, R. D. Company 
Re ae 
Wyandotte Chemicals Corp., 

Michigan Alkali Div. 


T & M Machine & Tool Corp. ...... 
Taylor-Emmett Controls, Inc. a Sub. 

of Taylor Instrument Cos. ....... 
Thoreson-MeCosh, Inc. ............ 
Tinius Olsen Testing Machine Co. 


Reed-Prentice, Div. of Tronomatic Machine Mfg. Corp. .. 


Package Machinery Co. 
Reichhold Chemicals, Inc. 
Reifenhauser KG., Heinrich 

Equipment Corp. 
Research Products Co. 
Riegel Paper Corporation 
Rohm & Haas Co. 

Plastics Division .. 
Roll-Die & Mold Decorators, 
Rona Laboratories, Inc. ... 
Ross, Chas., & Son Co., Ine. 
Royle, John, & Sons . 
Rubber & Asbestos Corp. 


Union Carbide Corporation 
Union Carbide International 
Rs cckeerisenes 216A, 216B 
Union Carbide Plastics 
Company ce SO, S95 
Union Tool & Engineering 
Company ‘ , . 164 
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Schulman A., Ine. : 

Schwartz Chemical Co., Inc. . 

Scott Testers Inc. 

Seiberling Rubber Co., 
Plastics Division eee 

Siempelkamp, G., & Co. . 


VMODERN 
PLASTICS 


PUBLISHED BY BRESKIN PUBLICATIONS INC. 575 Madison Avenue, New York 22, N. Y 


BALLS® 
UNLIMITED 


FOR UNLIMITED APPLICATIONS 
IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®. 





IF YOU MAKE HOLLOW 
THERMOPLASTIC PARTS 
automotive & 
industrial parts 
household 
goods 


toys 





unit replacements 








for multi-part 











assemblies, etc... . (won METALLIC BALLS are used for a 


great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 
field. If you have a need, we are 
equipped to make balls from 1/16” 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 
service. 


CUT PRODUCTION COSTS 


with our “ECONOMY” Line. Standard heavy duty equip- ; Pag . 
ment includes: double rotation mold-casting oven (shown oe @ ft te & Gay. Sop 

Tear . a ae cua ples of many sizes in a range of 
above), speed stripping station, cooling unit, ‘No Drip 


, : , materials are available. 

nozzle filling outfits, tumbling machines. We can also supply small turnings of cylin- 
drical shapes formed from round rods and 
Custom-built conveyor ovens, dryers, ductwork, tubes for all types of applications. Range of 


sizes is from Ye" to 1” diameter and up to 
dust collectors, spray booths, tanks and other automated 7” long. We hold tolerances of .002 on 
specialties. .=- and .005 on wood, plus or minus. 


If a plastic ball will make it better. . . 0 0G 


ORANGE can make it best! PLASTIC BALL DIVISION 


ORANGE PRODUCTS, inc. 


554 MITCHELL ST., ORANGE, NEW JERSEY 


items: 














Our engineering experience is at your service—or we'll 
work with your specifications. Write to our Sales Distribu- 


tor: Suffolk Associates, 107 East 38th St., New York City 
16, N. Y. 


BROOKLYN BLOWER & PIPE CORP. 
Brooklyn, N.Y. (Est. 1918) 





MODERN PLASTICS 





Why pay more, 
When you can get the best 
For far, far less 


SPRITS 


the mold release that’s recognized as best. Made en- 
tirely of DuPont Freons and Dow-Corning Silicones, 
for twice the efficiency at half the cost. Sub-microscopic 
spray reaches every cavity; no flow-friction; more re- 
lease per application; no residue. Reduces time and 
labor costs on every job, to increase your profit. Check 
all others: per oz., per can, per case, Sprits costs less! 


Imitator Imitator Imitator 
SPRITS A B C 





Cost 


= 05 11% 0875 .0625 


Lowest 


cost per | $1.00 $1.37 $1.75 $1.25 
can 


$1.00 lots of 12 or more cans —$1.25 lots of less than 12 cans. 
Send now on your company letterhead for FREE SAMPLE 
SPRITS 146 Merrick Road + Lynbrook, New York 


























PORTABLE meets every requirement 
TESTING in extruder cylinders 
MACHINES ' 1 ... because Xaloy bimetallic 


cylinders are available in all 

sizes, engineered to meet the 

STATIC hydraulic pis- individual requirements of 
ten gives high accuracy plastics and rubber processors. 
in tension and compres- 5 4#)...because the mirror-smooth 

sion machines. WIDE vs § &surface of Xaloy liners allows 

range 6” dials 0-15 Ibs. | maximum production, hour aft- 

to 10,000, all in- J er hour, in continuous service. 

terchangeable. Pressure ge 

easily applied. xs Jade - wilare:. 

Quick-change holders for , yy have proven to be the most 

testing round and flat advanced liners for extrusion 

stock materials, all kinds. Excellent instruments machines over the past 25 years. 
for quality control of plastics, ceramics, adhe- 
sives and metals. Machines very sturdily built, 
attractively finished, moderately priced. Accuracy 
maintained thru years of use. Send us sample of 
your material for free test. Bulletin 60-A de- 
scribes our machines. eee 


Manufacturers agents wanted. LA BO RATO RI ES 
OTM ar ticlamehMaltliltlitii mel merelas) 


RESEARCH PRODUCTS CO. 961 East Slauson Ave 


P.O. Box 1047, 1415 3rd St. South Los Angeles 11, Calif 
St. Petersburg 31, Fla. 


WRITE FOR NEW XALOY DATA GUIDE 
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HEATER PROBLEMS ARE OUR BUSINESS! 


8 oz. Fellows..... $2150.00 12 oz. Impco.....$2750.00 20-24 oz. Watson.....$4700.00 


No matter what the make or model of your 


“he 
aa t= 
orga fa 
e 4" Ted 
Le Ne Sole 
¥ oti hey 29 * ie ¥. 
, C 7 . % 


4 oz. Moslo ‘$132 25.00 2-1/2 oz. orn $1155.00 8 oz. Reed $1198.00 


INJECTION MOLDING MACHINE 


a a 


BVRF $2950.00 . Lombard.....$3850.00 6 oz. Lewis $2150.00 


— can be cut.....Production improved with 


23> 


18 oz. 300TC Reed.....$3219.00 32 oz. Watson..... $4650. 00 3 oz. Stokes VRF $1495.00 


IMS Uniform Design Replacement Cylinders 
expressly built to solve your molding problems! 


Nomenclature: Original Manufact 


REPLACEMENT 
HEATING CYLINDERS 


INJECTION MOLDERS SUPPLY CO., inc. 


17601 SOUTH MILES ROAD © CLEVELAND 28, OHIO © LUdlow 1-3200 


MODERN PLASTICS 





ORDER “ALL THREE” 

IN MIXED TRUCKLOADS 
FROM BASIC 
PITTSBURGH CHEMICAL 
AND SAVE! 











When you make Pittsburgh Chemical your “one-stop” source for maleic, fumaric and phthalic, 
you save in several important ways. By ordering mixed carload or truckload lots of two or three 
materials, you save in lower material costs and freight. And, dealing with a single source saves 


you time and paper work. ® Pittsburgh is 
now a basic producer of “all three.” Now, 
more than ever before, you can count on uni- 
form, high purity materials, delivered to meet 
your toughest production needs. @ Pittsburgh 
Chemical specializes in service to resin mak- 
ers. Call today and let us demonstrate how 
we can help you! 


Sales Offices: Pittsburgh » NewYork + Nashville 


INDUSTRIAL CHEMICALS DIVISION 


PITTSBURGH 
CHEMICAL CO. 


GRANT BUILDING PITTS BURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


* Chicago + Houston + LosAngeles + San Francisco 





is a “warhead”. It’s the front end of 

.er which darts through a pneumatic 

system at speeds up to 20 mph, and 

ibject to frequent shocks and impact 

rhere’s a story behind the choice of 

LEXAN® polycarbonate re 
design 


in for this new 


Formerly, destinations were set by con- 
tacts along the entire body of the carrier. 
Engineers of Airmatic Systems Corpora- 
tion, Saddle Brook, New Jersey, reasoned 
that if all the control elements could be 
fitted into a small impact- wear- 
resistant head, the rest of the carrier 
could be designed for easy maintenance 
and quick replacement. Many plastics had 
the required dielectric strength, but none 


and 





could measure up to LEXAN resin’s com- 
bination of good electrical properties, 
excellent dimensional stability and 
extremely high impact strength. LEXAN 
resin actually withstands over 12 foot- 
pounds per inch of notch — an impact 
strength attained by no other plastic! 
The new warhead is injection-molded 
of black LEXAN resin by Berkeley Engi- 
neering & Manufacturing Co., Berkeley 
Heights, N. J. Now when wear and tear 
take their toll, the transparent carrier 
body is easily replaced, since it has no 
control elements. Also, body length can 
be varied to suit customer needs, and 
carrier weight is reduced. Printed circuits 
and compactly arranged brushes and con- 


trol plates are used. The new design is 
more attractive, more practical, less 
costly. And—LEXAN resin warheads have 
proved in field tests to last longer than 
the old control units. 

G.E. LEXAN polycarbonate resin has 
raised the quality of many designs to new 
levels. It has been reduced in price 
approximately 40% over the past year! 
Can this tough, new thermoplastic help 
you? Send for design literature. 


LEXAN’ 


Polycarbonate Resin 


GENERAL @@ ELECTRIC 


Chemical Materials Dept., Section MP-11, Pittsfield, Mass. 





